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ADVERTISEMENT. 


|Chi 3 Edition, which is printed from the stereotype plates, 
Las been carefully revised. 

. If any gentleman, who may happen to meet with errors, 
will kindly communicate them to the Publishers, he will 
confer a great' iybligation on the Author, 

St. Peteu's College, Cambridge. 
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An. Act of Parliament having been passed last Session, 
legalizing the use of tlie Metric System of Weights and 
pleasures, the Author has deemed it advisable to {)ublisi! a 
jlompanion to liis Arithmetic for Schools, nov' in the Press, 
containing, besides other new matter, the Metric System, 
nd its application, the Money Tables of the principal 
tatiis of Europe, America, and India, and their application, 

‘I I 

Je;val Arithmetic, Logarithms, tlie application of Arith- 
wtiotrc to Gxioractry. 
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ARITHMETIC 


DEFINITIONS^ NOTATION, AND NUMERATION. 

Article 1. By a Unit is meant a single object or thingi considered 
as one and undivided. 

t 

2. Number is the name by which we signify how many objects or 
things are considered, whether one or more, When^ for instance, we 
spe^ of one horse, two apples, three ya^ds, or four hount, the number of 
the jhings referred to will bo one, t^vo, three, or four, according to the 
case ; and so one, two, three, four, and the rest, are called numbers. 

8. Numbers are considered either as AnyrR*oT nr Concrete. 

.Abstract numbers are those which have no reference to any particular 
kind of unit ; thus, hve, as an abstract number, signifies hve units onl^, 
without any regard to particular objects. 

Concrete numbers aie those which have reference to some particular 
kind of unit; thus, when we speak of five liours, six yards, seven horses, 
the<*iflimb^7&.4ve, six, seven, are said to be concrete numbers, having 
reference to the particular units one hour, one yard, one horse, respee* 
^lively. 

4, Arithmetic is the science of Numhers. 

i 

5. All numbers in common Arithmetic are expressed by means of 

the figure 0, commonly called zero or a cypher, which has no value in 
itself, and nine significant figures, 1, 2c. 3, 6, 6,7, 8,9, which denote 

respi^ively the numbers one, two, three, four, five, six, seven, eight, 
nine.j4^j^e8o ten figures arc sometimes called Digits ; ' but this name is 
qQawmproperly limited to the nine significant figures above menjtioned, 
Wh!^ are then called the nine digits. 

The number one, which is represented by the figure 1, is called 

UNITY. 

(k Vnien any of these figures stands by itself, it expresses its simpio 
or intrinsic value ; thus, 9 expresses nine abstract iinitf,orumepart(«tilar 
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Dk 

• : but when it is followed by another fi^mre, it then expresses ten 
Htimes ks simple value ; thus, 94 expresses ten times nine units, together 
withrfour units more : when it is followed by two figures, it then expresses 
one hundred times its simple value ; thus, 948 expresses oneotiundred 
times nine units, together with ten times four units, and also three units 
more: and so on by a tenfold increase for each additional figure that 
follows it. 

The value, which thus belongs to a figure in consequence of its posi- 
tion or place, is called its local value. 

^ Therefore all numbers ham a simple or intrinsic value, and also a local 
value. 


7. It appears then, that in common Arithmetic we proceed towards 
the left from units to teps of units ; from tens of units to tens of teilb of 
units, or hundreds of dnits ; fron^ hundreds of units to tens of hundrec^ of 
units, or thousands of units ; from thbusands of units to tens of thousands 
of units ; from tens of thousands of units to tens of tens of thousands of 
units, that is, to hundreds of thousands of units ; thence to tens of hundreds 
of thousands of unils, or liiillions of units ; thence to tens of millions of 
units, hundreds of millions of units, &c., till we come to millions 
millions of units, which are called billions of units, and so on to trillions, 
quadrillions, &c. 

Thus. 10 repi’esents one ten of units, together with no units ; or, as 
it is briefly rend, ten. 11 r(?prescnts one ten of units, together with one 
unit ; or, os it is briefly read, eleven. Similarly 12, 13, 17^18, 

19, respectively represent one ten of units together with two, three, four, 
five, six, seven, eight, nine units ; they are respectively read twelve, thir- , 
teen, fourteen, fifteen, sixteen, seventeen, eighteen, nineteen. 

The next ten numbers are expressed hy 20, 21, 22, 23, 24, 23, 26, 57, 
28, 29, which respectively represent t%vo tens of units together with no, 
one, two, three, four, five, six, seven, eight, nine units ; tliey are briefly 
read twenty, twenty-one, twentj^^wo, twenty-three, twenty-four, twenty- 
five, twenty-six, twenty-seven, twenty-eight, twenty-nine. « I 

The next ten numbers ore expressed by 30, 31, 32, 33, 34, 35, 3t 37, 
38, 39, which are respectively read thirty, thirty-on^, thirty-two, tif rty- 
three, thirty-four, thirty-five, thirty-six, thirty-seven, thirty-dlght, tllifty- 
idne: we thus arrive at 40 (forty), 60 (fifty), 60 (sixty), 78 (seventy), 
80 (eighty*), 90 (ninety). 

99 is the largest number which can be expressed by two figures, sinoe 
It represents nine tens of units together with nine units ; tbe next! number 
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thisis 100, which repmonts ten tens of units, or one hundred of i]]iit4i. 
together with no tens of units, together with no units ; or, as it is briefly 
read, one hundred. 

By pifrsuing the same ^tem in higher numbers the figure occupying 
the fourth place from the right Jiand will represent so many tons of hun- 
dreds of units, or thousands of units ; the figure in the fifth place will 
represent so many tens of thousands of units ; ^d so on. 

205 represents two hundreds of units, together with no tens of units, 
together with five units'; or, as it is briefly read, two hundred and five. 

5473 represents five thousands of units, together with four hundrecil 
of units, together 'vrith seven tens of uivits, together with three units ; or, 
as it is briefly read, five thousand, foui'hundred and seventy-three. 

7040730 represents seven millions of units, together with no hundreds 
of thousands of units, together with four tens of thousands of units, togc- 
thet*with no thousands of units, together with seven hundreds of units, 
together with three tens of units, together with no units ; or, as it ii 
' briefly read, seven millions, forty thousand, seven hundred and thirty. 

107834265 represents one hundred of millions of units, together with 
no^tens of millions of units, together with seven millions of units, together 

# with eight hundreds of thousands of units, together with three tens of 
'thousands of units, together with four thousands of units, together with 
two hundreds of units, together with six tens of units, together with five 
units ; or, as it is briefly read, one himdred and seven million^ eight 
Ini tMrty-four thousand, two hundred and sixty-five. 

8. Notation is the art of cxpicssing any number by figures wliicb is 
already given in words. Numeration is tlie converse of Notation, being 
tne art of expressing any number in words which h alfeady given in 
figures. 

* 9. The method above explained of denoting numbers by means of 
the symbols 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and combinations pf them, was 
brought into Europe by the Arabs, and* it Is therefore often called the 
Arabic Notation. It was derived by the 'Arabs from the Hindoos. This 
method of notation is now in common use, not only in this country, but 
throughout Europe. ' 

Ex. 1. 

Ejcercises in Notation and Numeration, 

Express, the following numbers In figures : 

(1) '8ixty-three ; eighty-one ; ninety-nme ; forty ; thirteen. 
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(2) Two hundred; three hundred and three; leven hundred and 
lixty-feur ; eight hundred and eighty-eight. 

(9) Four thousand ; one thousand, four hundred and seventy-one ; 
six thousand, nine hundred and thirty ; nine thousand and nine. 

(4) Twenty-seven thousand, five hundred and four; thirty *three 
thousand ; nine thousand and sixteen. 

(5) One hundred thousand ; six hundred and seventy-six thousand 
and fifty; two hundred and two thousand, five hundred and ninety- 
th^ee. 

(6) Seven millions, three thousand; eleven millions^ one hundred 
and eight thousand, one hundred .%nd six ; fifty-four miSlions, fifty-four 
thousand and eighty-eight ; six hi;^dred and thirteen millions, twenty 
thousand, three hundred and three. 

^ If 

(7) Two billions;, nine billions, three hundred thousand and twenty- 
one; ninety-four billions, ninetjp mj^iions, ninety-four thousand, 
hundred and four. 

Write down in words at full length the following numbers : 

(1) 43; GO; 08; 97;' 59; 12; 21; 10. 

(2) 25(J; 401 ; 500; 999; 365 ; 578; 837. 

(3) 2000; 1724; 3003; 7584; 1075 ; 4541. 

(4) 37003 ; 47049 ; 63090 ; 80008 ; 341323. 

(5) 6850406 ; 8080808 ; 7849630 ; 418254. 

(6) 10000001 ; 20220022 ; 92568987 ; 30180070. 

(7) 2560530200; 800309560; 9738413208. 

(8) 7070000423 ; 987654321 ; 5707068080. 

(9) 100198700010090 ; 48726870634103264. 

ADDITIOK 

10. Addition is the method of finding a number, wluch is equal to 
two or more numbers taken togo^er. 

The number foifiid by adding two or more numbers togetlicr is called 
the SUM or amount of the several numbers so added. 

XI. There are two kinds of Addition, Simple and Compoi^d. 

It is Simple Addition, when the numbers to be taken togetlier are all 
abstract numbers ; or when they ore all concrete numbers of the same de- 
DOmifiation, as all pence, all days, all pints. i * 

^ It k Compound Addition, when the numbers to be taken together are 



ADDinOK. 


concrete numbeft of the same kind^ but of difieient denomlnatioiu of tbitiH 
kin^ ; as pounds, shillings, and pence ; or years, months, and days ; or 
gallon^ quarts, and pints. 

/the sign + , PLUS, placed between two or more numbers, signifies 
that the numbers are to be added together: thus 2 + 6+7 signifies that 
2, 6, and 7 are to be added together, and denotes their sum. 

^ The sign =, equal, placed between two numbers, signifies that the 
numbers are equal to one another, a 

The sign , vinculum, placed over numbers, and the sign ( ) or { A 
called a bracket, enclosing numbers within it, are used to denote that alT 
numbers under the vinculum, or within the bracket, are equally afiected 
by all nunfbers not under the vinculum or within the bracket ; thus 2 + 3 
or (2 + 3) or {2 + 3}, each signify, that whatsoever is outside the vinculum 
or bracket which affects 2 in any way, must also tfffsct 3 in the same way, 
and Conversely. 

The sign signifies ^ therefore. 


SIMPLE ADDITION. 


13. Rule. Write down the given numbers under each other, so that 
units may coihe under units, tens under tens, hundreds under hundreds, 
and so on ; then draw a straight line under the lowest line. 

F ind th e sum of the column of units ; if it be under ten, write it dovm 
AUid!^!ptCe^t\4*nn of units, below the line just drawn ; if it exceed ten, 
then write down the last figure of the sum under the column of units, 
jand carry to the next column the remaining figure or figures ; treat each 
’Succeeding column in the same way, and^nrite down t^e full sum of the 
extreme left-hand <^lumn. The entire sum so marked down will be tlie 
sum or amount of the separate numbers. 


14. Add together 6469, 743, and 27, 
Rroceediqg by the Rule given above, we obtain 

6469 

743 

27 

6239 


. rmon/or the Rale will appear from the filhwing eoneideratiane^ 
When we take the sum of 7 anits and 3 units and 9 units^ we get 10 
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^nita and 9 unita, or 19 units ; we therefore place the 9 units under 
the Qolumn ot units and carry on the 1 ten units to the ne^t column, 
viz, the column of tens. 

Now the sum of 1 ten, 2 tens, 4 tens, and 6 tens, b 10 tens sni 3 tens, 
or 13 tens ; we therefore place the 3 tens under the column of tens and* 
carry on the 1 hundred units to the next column, viz. tlie column of 
hundreds. ^ 

Again, the sum of 1 hundred, 7 hundreds, and 4 hundreds, is 10 hun- 
dreds and 2 hundreds, or 12 hundreds ; we therefore place the 2 hundreds 
< under the oolumn of hundreds, and carry on the 1 thousand units to 
the next column, viz. the column of thousands. 

Again, the sum of 1 thousandcand 5 thousands, is 6 thousands; wo 
therefore place the 6 under the column of thousands, and the*entire sum 
U 6239. 

15. The above example might fjave been worked thus, putting vlown 
at full length the local value of all the figures. ^ 

Thus 5469s=5000 + 400 + 60 + 9 
+ 743= +700,+ 40+3 

+ 27« +20+7. 

Now adding the columns, we get the sum 
=5000 + 1100 + 120 + 1<) 

*= 5000 + 1000 +"l 00 + 100 + 20+ ToTD, 

(since 1100=1000+ 100, 120 = 100 + 20, and 19 = 10+0 ) 

= 0000 + 200 + 30 + 0, 

(collecting the thousands together, the hundreds together, and so on) 

= 6239. 

The truth of all results in Addition may ^he proved by ad'’.ing 
the columns first upwards as in the above example, and then adding them 
downwards ; if the results be the same, the operation in each case will in 
all probability have been pfjrformed correctly. 


Ex. 11. 

Ejrampks in Simple Addition, 


12 

(2) 57 

(3) 234 

(4) ( *654 

35 

87 

367 

321 


65 

763 

804 

90 

43 

345 


183 


1800 



SIMPLB JbinnOlT. 


7 


(6) 404 (6) 

1721 

(7) 760 

(8) 4Qa, 

m 

3333 

96 

2346 

650 

5046 

1843 

8857 

m 

2754 

561 , 

*5005 
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(9) 9102 (10) 

84670 

(11) 1790621 

(12) 258783 

470 

5437 

•-206803 

21003 

8776 

29 

\ 353 

5734 

901 

21904 

9009766 


(1») 627432 (14) ^2764 

(15) 1807353 

100001 

4^^ 

(18) llt064 

548201 

98687 

298743 

92973 

678641 

9482 

5087 

827569 

548200 

100 

760003 

351 

868759 

152346 

247 

777777 

.84,5678 

11 

50705 

86866 

(17) Ad.I together 7384, 326, 0780, and 57 ; also 6741^ 9746, W6flS, 
8a31, 6543, 2002, and 9999 ; also 89, 4500, 423, 2024, 5408, 00546^ 44 

9401. 

(18) Add together 83746, 2478, 692577, 456, and 7} 

4 

also 985473,) 


598453, 25, 3734, 724008, and 640760. 

“*(19) Find* the sum of 4738685, 237869513, 14870434%S3^ 

4647, and 250; also of 68539582, 78602045, 37048900Q, 9tt|i6599}t94, 
276, 9123456780, nnd 5000: also of ^29944, 79600, 

^75396006, 4827432, 480684836, 800^48379, 12345, 111285aflC^ ^ 
53800000835. *' 

(20) Add together one thousand, four hundred and eighty-thre« ; 

seven hundred and ninety-six; thiit>-nine; forty thousand, seven hun-* 
drfd and forty-four; five thousand, %ight hundred and tixty; fifty 
thousand and seven. * 

(21) Add together the following nambers ^fifteen thonsafdy aeveft 
* lKi|idred and ninety-six ; four hundred and nine:; two hundred and t&lrfys* 

four thoufand and fifty ; four milliona^ three itieusand and aeventyHfia; ^ 
forty thousand and thirty -six ; ten thousand, nine hundred and on^* 

^ (22) Add together the following numbers ; t#enty-two mUIioiis,4x 

hmltt^ thousand, five hundred and three ; five hutidred and sbctj-thnai^ 
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millions, seventy-ttx tbousnnd and tbirty-four ; one hundred and eleven 
millioi^s, six hundred and fifty thousand and fifty ; three hundred and 
twenty-six millions, seven thousand, nine hundred and ninety-one ; one 
thou^d seven hundred and ten millions, one thousand seven diundred 
and ten ; one billion, three hundred thousand and five. 

PUBTKACTION. 

16. Subtraction is the method of finding what number remains when 
Mimaller number is taken from a greater number. 

The number found by subtracting the smaller of two numbers from 
the greater is called the Remainder^ 

17« There are two kinds of Subtraction, Simple and Compound, which 
differ from each other in precisely the same 'way, in which Simple and 
Compound Addition differ from csu:h other. 

18. The sign—, minus, placed between two numbers, signifies that 
the second number is to be subtracted from the first number. 

< SIMPLE SUBTRACTION. 

f '19. Rule. Place the less number under the greater number, so that 
units may come under units, tens under tens, hundreds under hundreds, 
and so on ; then draw a straight line under the lower line. 

Take, if possible, the number of units in each figure of the lower line 
from the number of units in each figure of the upper lim* wl.lch s&htlr 
immediately over it, and put the remainder below the line just drawn, 
units under units, tens under tens, and so on : but if the units in any 
figure in the lower line exceed thfv number of units in the figure above itv 
add ten to the upper figure, and then tako the nuifibcr of units in tlie 
lower figure from the number in the upper figure thus increased ; put 
the liiteainder down as before, and then carry one to the next figure 
of the lower line. The entire dijlerence or remainder, so marked down, 
will be the difference or remainder of the given numbers. 

* 20. Ex. Subtract 4938 from 5123. 

Proceeding by the Rule given above, we obtain 

5123 

4938 

185 

ia that the remainder is one hundred and eighty-five (185). 
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The reason Jbr the Rule witl appear from the following eoneidenaione. 

We cannot take 8 units from 3 noits^ we therefore add 10 units to the 
8 units, which are thus increased to 13 units ; and taking 8 units frcfkn 13 
units we have 5 units left ; we therefore place 3 under the column of 
units t but having added 1 ten units to the upper number, we must 
add the same number of units (1 ten units) to the lower number, so that 
the difference between the two numbers may mot be altered ; and adding 
1 ten units to the 3 ten units in the lower number, we obtain 4 tens or 
40 instead of 3 tens or 30. 

Again, we cannot take 4 tens from 2 tens ; we therefore add 10 tens’ 
or 1 hundred to the 2 tens, which thuS become 12 tens or 120 ; and then 
taking 4 t^ns or 40 from 12 tens or lio, we have 8 tens or 80 remaining ; 
we therefore place 8 unde^ the column of tens ; but having added 1 hun- 
dred to the upper number, we must add 1 hundred to the lower number 
for^he reason given above ; and adding^ 1 hundred to the 9 hundreds in 
the lower number, we obtain 10 hundreds or 1000 instead of 900. 

Again, We cannot take 10 hundreds from 1 hundred, and we therefore 
add 10 hundreds or 1 thousand to the 1 hundred, which thus becomes 11 
l^ndreds or 1100 : and taking 10 hundreds or 1000 from 11 hundreds or 
1100, we have 1 hundred or 100 left ; we therefore place 1 under the 
column of hundreds : but having added 10 hundreds or 1 thousand to tfie 
upper number, we must add 1 thousand to the lower number for the 
reason given above ; and adding 1 thousand to the 4 thousands in the 
lo^eii-iiRKnbcr, we obtain 6 thousands or 5000 ; 

5000 taken from 5000 leaves 0 ; 
therefore the whole difference or remainder is 185. 

21. The abov^^ Example might liWe been worked thus^ putting 
down at full length the local values of the dgurcs: 

5123 = 5000 +100 + 20 +3 

= 4000+1000 + WO 20 +3 

= 4000 + 1000+100+10 + w+p 

=4000+1000+110 + 13 

(collecting the first ‘10 with the 100, and the second 10 with the 3,) 

4938 = 4000+ 900 + 30 + 8. 

Thereibre Subtracting the columns^ thousands from thousands, &c. we 
get the remainder or difference 

=100 + 80 +5 
»185. 
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Note. The trath of all results in Subtraction may be proved by 
adding the less number to the differance or remainder ; if this sum equals 
the larger number^ the result obtained by subtraction may be pre;sumed 
to be correct. 


Ex. III. 

Examplee in Simple Subtraction. 


0) 

C63 

(2) *076 

(3) 704 

(4) 

800 


580 

m 

483 


720 


83 





(«) 

4236 

(6) 80502 , 

(7) 46095 

(8) 

555555 


3089 

38672 * 

28730 


123456 


(9) 1000000 (10) 400.U72(J1^ (11) 8943T182 

100101. 99988877*' 15790293 


(12) Find the difference between 0543766 and 412848 ; 786302'2*and 
826057 ; 803233334 and 102001222. 

(13) How much greater is 164326280 than 48476798 ? 
10000001000 than 7077070077? 

7559030640021 than 6990040005679 ? r 

(14) Take two*thou8and and nine, from ten thousand and ninety- 
six ; three thousand an^ eight, from seven thousand, nine hundred and 
forty-four. 

(15) Required the difference between four and four millions; also 
between one hundred millions and three hundred thousand,^ 

(16) Subtract live hundred and eighty-four thousand and seventy-six, ' 
firom fifteen millions, one hundred thousand and three. 


^ $2. The following method of expressing numbM^ was used by the 
and it is still in occasional, though not in common use, among ' 
wAbelves. They represented the number one by the character 1 ; five by 
V ; ten by X ; fifty by L ; one )i\indred by C ; five hundred by D or lo; 
one thousand by M or CIo. ( 

All other numbers were formed by a combinaiion of the above charac- 
ters, sifbject to the following Rules ; 

First ; When a character was folkfwed by one of etiuat br kse value, 
the whole expression denoted the sum of the values of the siagle cliarac- 
ters; for instance, II stood for 2 ; III for 3 ; VI for 6 ; VIII for 6 ; LV 
tor 55 ; LXXVII for 77 ; CCXI for 211. 

Secondly ; When a character was preceded by one of less viidue, the 
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whole expression denoted the d\firenci of the ynlues of the arngleiohiHBie-H; 
teis; for instance, IV stood for 5-1, or 4; IX for 10-1, or 0; XIX 
for TO+iO-l, or 19 ; XL for 50- fo, or 40 ; XC for 100-10, or JO. 

* Thirdly ; Erery 3 annexed to 1 3 increased the value of the latter 
tenfold ; for instance, I33 stpod for 6000 ; I333 for 50000 ; and so forth. 
And every C prefixed and 3 annexed to CI3 increased the value of the 
latter tenfold; for instance, CCI33 stood ^for 10000; CCCT333 for 
100000 ; and so forth. 

Fourthly ; A line drawn over a character or characters increased the 
value of the latter a thousandfold ; for instance, Y stood for 5000 ; Z) Lz.» 
100000 ; IX for 9000 ; and so forth. , 

It foljows then that either XXXXVI or XLVI will represent 40 : nnd 
%t either M.DCCC.LIV, or CI3.I3CCCLIV, or LDCCCLIIII 
represent 1854. 

Fjx. rv. 

(1) Express in Roman characters, thirty; forty>^ight; fifty-nine; 
222 ; 6000 ; 1843. 

(2) Express in words, and also in Araldc figures, the values of XXllI ; 
LXIX; CCXVIII; VI; CLDCllI; MMC. 

MULTIPLICATION. 

23. MuLTiPLicATiorr is a short method of finding; the sum of any 

vivcai^umber repeated as often as there are units in another given number? 
thus, when 3 !s multiplied by 4, the number produced by the multiplica- 
tion is the sum of 3 repeated 4 times, which snm is equal to 8 <4* 3 4- 04-3 
or 12. ^ 

.* The number 49 be repeated or ad^ to itself, is called the MuLTipabi-' 

CAND. 

The number which shews how often the multiplicand is to be repeated 
or added to itself, is called the MuLTis>LiEn. 

I'he number found by multiplicatidu is called the Product. 

The multiplicand and multiplier are sometimes called ' Factors,* be- 
cause they aire fastors or makers of the product^ 

24. Multiplication is of two kinds. Simple and Compound. It is 
termed Simple Multiplication, when the multiplicand is cither an absttaoi 
number, or a concrete number of one denomination. 

It is termed Compound MaltipUqgtioD, when the mnltiplioand contains 
numbers of more than one denomination, but all of the same kind» 
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. 26 . The ugn x, placed between two numben, tigliifies that the 
numben are to be multiplied together. 

c 

26b The following Table ought to be learned correctly : 


1 

2 

3 

4 

"T" 

6 

7 

8 

H 

la 

H 


2 

4 

6 

8 

m 

12 

14 

16 

18 

20 

22 

Q 

Q 

6 

9 

12 

16 

18 

21 

24 

27 

30 

33 

Q 

H 

8 

12 

16 

20 

24 

m 

m 

la 

40 

44 

D 

D 

10 

16 

20 

25 

El 

35 

40 

45 

50 

55 


6 

12 

18 

24 

30 

36 

42 

48 

54 

60 

66 

72 

7 

14 

21 

28 

35 

42 

49 

56 

63 

70 

77 

84 

8 

16 

24 

32 

40 

48 

56 

64 

B 

80 

88 

96 

9 

18 

27 

36 

45 

54 

n 

72 

m 




10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 

11 


33 

44 

65 

66 

77 

68 

99 

110 


m 

12 

24 

36 

48_ 

L®l 

_72 

84 

90 

108 

120 

132 

144 


^In the above Table, the second line from the top shews the product of 
each of the numbers, 1, 2, 3, 4, &c. 11, 12, in the first line, when multi* 
plied by 2 ; the several products being placed under the respective num* 
bers of the line above, from the multiplication of which they aijsc.i.the 
third line shews the several products, when the figures ill the first line 
aie respectively multiplied by 8 : and so on. 

Note. One of the factors, naniHy the multiplier, must necessarily be 
an ^abstract number*; since it would be absurd to speak of 6 shillings 
multiplied by 4 shillings. We can multiply 6 shillings by 4, t. e, we can 
find how many shillings there are in four times six sliillings ; but tliere 
is no meaning in Q shillings multiplied by 4 shillings. 

SIMPLE MULTIPLICATION, 

V. 

27. Rule. Place the multiplier under the multiplicand, ihiits under 
unitflii tens under tens, and so on. Multiply each figure of thtf multipli- 
cand, begiilning with the units, by the figure in the units’ place of the 
multiplier (by means of the table given for Multiplication) ; set down 
and carry aa in Addition. Then multiply each figure of the multiplicand. 
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begfinning with the units, by the figure in the tens* place of the multipliSf;^ 
placing the fint figure so obtain^ under the tens of the line above, Uie 
next figure under the hundreds, and so on. Proceed in the same way 
with each succeeding figure of the multiplier. Then add up all the results 
thus obtained, by the rule of Simple Addition. 

Note, If the multiplier does not exceed 12, the multiplication can be 
effected easily in one line, by means of the Table given above* 

28. Ex. Multiply 7654 by 397. 

Proceeding by the Rule given above, we obtain 

7654 ‘ ^ 

53578 

68886 

22962 

3038§38 

The reason for Rale will appear from the following considerations, 

, When 7654 is to be multiplied by 7, we first take 4 seven times, wlAch 
by the Table gives 20, ue. 8 units and 2 tens ; we therefore place down 8 
in the units' place and carry on the 2 tens: again, 5 tens taken ^7 
times give 35 tens, to which add 2 tens, and we obtain 37 tens, or 7 tens 
and 3 hundreds ; we put down 7 in the tens' place, and carry on 3 hun- 
dreds : again, 6 hundreds taken 7 times give 42 hundreds, to which add 3 
Hundreds, and wc obtain 45 hundreds, or 4 thousands and 5 hundreds ; 
we put down 5 in the hundreds' place, and carry on the 4 thou^nds : 

* again, 7 thousands taken 7 times give 49 thousands, to which we add the 
4 thousands, thus o^/aining 53 thousan^^ which we write down. 

Next, when we multiply 7654 by the 9, we in fact multiply it by 90 ; 
and 4 units taken 90 times give 360 units, or 3 hundreds,^ 6 tens, and 0 
units : therefore, omitting the cypher, wb plsee the 6 under the tens' place, ■ 
an(b carry on the 3 to the next figure, afid proceed with the operation as 
in the line above. 

When we multi{)ly 7654 by the 3, we in fact multiply by 300 ; and 4 
multiplied l)y 300 gives 1200, or 1 thousand, 2 hundreds, 0 tens, and 
0 units ; thbrefore, omitting the cyphers, we place the first figure 2 under 
the hundreds' place, and proceed as before. Then adding up the three 
Knes of figures which we have just obtained, we obtain the product of 
7654 by 807. 
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^d. The above Example might have been worked thiUi putting down 
' at full length the local values of the figures ; 

7a54« 7x1000+ 6x100+ 5x10+ 4 
697* 3x100+ 9x10+ 7 . 

49 X 1000 + 42 X 100 + a*) X 10 + 28 
63x10000 + 54x1000 + 45x100 + 36x10 
21x100000 + 18x10000+ 15x1000 + 12x100 

21x100000 + 81x10000 + 118x1000 + 99x100 + 71x10 + 28 

which « 

20x100000+ 1x100000 

+ 8x100000 + 1x10000 
+ 1x100000+1x 10600+ 8x1000 

+ 9x1000 + 9x100 

_+ 7x100+1x10 

+ 2x10+8 

2000000 + 10x100000 + 2x10000+17x1000 + 16x100 + 3x10 + 8 
iH. 2000000 + 1000000 + 2 X 10000 + lOx l(i00 + 7 x l006 + 10 x 100 + 6*^160+3 x 10+8 
« 3000000 + 2 X 10000 + 1x10000 + 7x1000 + 1 xJU00 + 6x 100 + 3x10 + 8 
«3000000 + 3x 10000 + 8X1000 H 600 + 30 + 8 
« 3000000 + 30000 + 8000 + COO + 30 + 8 
» 3038638 

30. If the multiplier or multiplicand, or both, end with cyphers, we 
may omit them in the working ; taking care to affix to the product as 
many cyphers ns wo have omitted from the end of the multiplier or 
multiplicand, or both. Thus, if 2G3 be multiplied by 6200, niid 570 be 
multiplied by 3200, we have 

263 570 

• 6200 3200 

526 114 

1578 171 

1630600 1824000 

The reason is clear: for in tho first case, when we multiply by the 2, 
in fact we multiply ‘by 200; and 3 multiplied by 200 gives 000 : in ihe 
second cose, the 7 multiplied by the 2 is the same os 70 multiplied by 
200 ; and 70 multiplied^by 200 gives 14000. 

1 

31. If the Multifi^ier contain any cypher in any other pjace, then, 
in multiplying by the different figures of the multiplier we may pass 
over the cypher ; taking care, however, when we multiply by the next 
figure, to place the first figure arising from that multiplication under the 
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tliird figure of the Hue shore iuatead of the second figure. The reason of 
this is clear : for, if we were multiplying by 206, when we multiply by 
the 6 -we take the multiplicand 6 times, when we multiply by the 2 we 
really tafSe the multiplicand, not 20 times, but 200 times. 

82. When two numbers axe to be multiplied together, it is a matter 
of indifference, so far os the product is concerned, which of them be taken 
as the multiplicand or multiplier; in other wo»ds, the product of the first 
multiplied by the second, will bo the same as the product of the second 
multiplied by the first. 

Thus, 2x4=2 + 2 + 2 + 2=8, 

4x2=4+4 =8; 

therefore tlie results are the same, that is, 2 x 4 - 4 x 2. 

i'hat the product of oner number multiplied by another, will bo equal 
to t^e product of the latter multiplied by the former, may perhaps appear 
morC clearly from the following mode of shewing this equality in the case 
of the numbers 3 and 5, 

3=1+1+! ; 

/.3x5 = (l + l+l) + (l + l + l) + (l + l + l) + (l + l + l) + (l + l+l) 

= 1 + 1+1 ‘ 

+ 1 + 1+1 
+ 1 + 1 + 1 =15. 

+ 1 + 1+1 
+ 1 + 1 + 1 

Now, if we regard tlie ones from left to right, there are 3 ones taken 5 
times ; if we regard them taken from top to bottom, we have 6 ones ro- 
*peated 3 times ; and the number of o^es in each ca^e is the same; t.e. 

,3 X 6 = 5 X 3 : and 89 .in the case of any two other numbers multiplied 
* together. 

33. The truth of all results in Multiplication may be pfoved by using 
the nmltiplicand as multiplier, and the multiplier as multiplicand: if the 
product thu.^ obtained be the same as the product found# at first, the results 
are in all probability true. 

0 

4 

We have hitherto confined our attention to products formed by 
the multiplication of two factors only. Products may however arise firom 
the multiplication of three or more factors; this is termed Contikubd 
Multiplication : thus 2x3x4 denotes the continued multiplication of 
the factiw ^^jj^multfpUed by % 
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^aiSl the product thus obtained to be then mnltiplied by 4. The resalt of 
fuch a process would be 24, which 4 therefore the continued product of 
2, 3, and 4 : we may express it thus, 2 x 3 k 4=24. 

Ex. V. 


Examples in Simple Multiplication, 


0) 

(34 

(2) 

673 

(3) 2867 

(4) 

7492 


4 


_3 

6 


6 

' 

^2136 






(«) 

2057 

(6) 

57409 

(7) 2745638 

(8) 

5763 


7 


8 

9 


11 







6:^93 

(9) 

35976 

m 

. 91625 

(11) 2#r 

(12) 

96843 


n 


12 

53 


17 





771 


■ 





1285 







13621 



(13) 

87298 

(14) 

16097 . 

(15) ^296897 

(16) 

69284 


46 


59 

83 


90 







6235560 

(17) 

840607 

(10) 

175 

(19) 6298 

(20) 

5423 


80 

189 

^ 769 


603 







16269 







325.38 







8270069 



(21) 25607 

(22) 78847 






5004 

8^3 




(23) Find the product of 234578 by 18, 29, and also by 53; 

of 924846 by C7, by 95, and also by 430; 284G067 by 206, by 1008, 
and also by 907 ; 8409631 b/ 21711, by 7009, by 8435, and also by 7980. 

(24) Find the product of 1754 and 9306 ; of 47506 anj 4500 of 
149570 and 15790; of 554768 and 39314; of 815085 and 20048; of 
123466789 and 987654321 ; and of 57298492692 and 700809050321. 

(25) Multiply 9487352 by 4731246 ; 4342760 by 699999 f 1737^2 
by 7309078 ; 38015732 by 400700065 ; 574685614865 by 2837154309. 

(26) Multiply six hundred and fifty thousand and ninety, by three 
thotliand and eight ; also seventy-six millions, eight thousand, seven 
hmdred and sixty-five, by nine millions^ nine thousand and nine. 
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(27) Find the continued product of 12« 17« and 19; of 3781^ 3782. 
and 3783 ; and of 65G5, 6786, and 931)8. 

(2d) Multiply 20470 by 1030, an j 2958 by 476, explaining the reason 
^ of each sfep in the process. 


DIVISION. 

35. Division is the method of finding how* often one number, called 
the Divisor, is contained in another number, called the DiviDii:NO. Thit 
result is called the Quotient. 

36. Division is of two kinds. Single and Compound. It is called 

Simple Division, when the dividen4 and divisor are, both of them, 
either abstract numbers, or concrete numbers of one and the same 
denomination. * 

jt is called Compound Division, when the dividend, or when both 
divisor and dividend contain numbers of different denominations, but of 
one and the same kind. 

37. The sign -f-, placed between two numbers, signifies that the ftost 
, is to be divided by the second. 

- 38. In Division, if the dividend be a concrete number, the divisor 

may be either a concrete number or an abstract number, and the quotient 
will be an abstract number or a concrete number, according as the divisor 
is concrete or al^^tract. For instance, 5 shillings taken 6 times give 30 
shillings, therefore 30 shillings divided by 5 sliillings give the abstract 
pumber 6 as quotient ; and 30 shillings divided by 6 give the concrete 
number 5 shillings as quotient. 

^SIMPLE DIVISION. 

39. Rule. Place the divisor and^ividiend thus : 

divisor) dividend (quotient. 

Take off from the left-hand of the dividend the loalj number of figures 
which make a number not less than the divisor ; then find by the Multi-^ 
plication ^Fable, how often the first figure on the left-hand side of the 
divisor is*coutained in the first figure, or the first two figures, on the left* 
hand side of the dividend, and place the figure which denotes this number 
of times in the quotient : multiply the divisor by this figure, and bring 
down* the product, and subtract it from the number which was taken oS 

2 
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at the left of the dividend : then bring dowh the next figure of the divi- 
dend, and place it to the right of the remainder, and proceed as before; if 
the divisor be greater tlian this remainder, affix a cypher to the quotient, 
and*bring down the next figure from the dividend to the rijfiit of the 
remainder, and proceed as before. Cari^ on this operation till all the 
figures of the dividend have been thus brought down, and the quotient, 
if there be no remainder, will be thus determined, or if there be a re- 
tnainder, tlie quotient aud^thc remainder will be thus determined. 

Note 1. If any product be greater than the number which stands 
above it, the last figure in the quotient must be changed for one of smaller 
value : hut if imy remainder he greater than the divisor, or equal to it, the 
last figure of the quotient must be changed for a greater. 

Note 2. If the divisor docs not exceed 12, the division can easily be 
effected in one line, by means of^the Multiplication Table. 

40. Ex. Divide 23-38208 by 07.38. 

Proceeding by the llule given above, we obtain 
Of oO) 2-3.38,208 ('.340 
20 274 
81080 
270-32 
’ 40548 
40.348 

Therefore the quotient is 346. 

The reason for the Rule will appear from the following considerations. 

The divisor represents six thousand, seven hundred and fifty-eight : 
the first five figures cn the loft-h/'^' l side of the dividend represent two 
• millions, three hundred and thirty-eiglit thousand, And 4wo hundred. 

Now the divisor is contained in this 300 times ; and 07 58 x 300 == 2027400, 
or omitting the two cyphers at the end for convenience in working, we 
properly place the 4 under tht 2 ia the line above ; we subtract the pro- 
duct thus found, and we obtain a remainder of 3108, wdiich represerfts 
three hundred and tgfi thousand, and eight hundred. Bring down the 6 
by the Rule; this 6 denotes 6 tens or 60, but the cypher is omitted for the 
reason shove stated : the number now represents three hundred and ^n 
thousand, eight hundred and sixty: 0758 is contained 40 times in this, 
and 6758 x 40 = 270320; we omit the cypher at the end as before, -and 
.sijt\)tract the 27032 from the 31080 ; and after subtraction the remainder 
is 4054, which represents forty thousand, five hundred and forty. Bxing 
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down the 8 by the Rule, and the nunfber now represents forty thousan^i 
five hundred and forty-eight : 6768 is> contained 6 times exactly in tliia 
nuinf)ct’. 

Tliere%re 346 is the quotient of 2338268 hy 6768. 

• 

41. The above example worked without omitting the cyphers would 
Lave stood thus : 

6768) 2338268 (300 + 401-6 
202 7400 
310868 
^70320 
~40648 
40648 

hence it appears tliat flie divisor is siih^racted from the dividend 300 
liin^, and then 40 times from what remains, ami then 6 times from 
what then remains, and there being now no remainder, 6758 is contained 
exactly 346 times in 23302G8. 

The trutli of the above method might have been shewn as follows: 
2338268 = 2027400 + 270320 + 40648 
6768) 2027400 + 270320 + 40548 (300 + 40 + 0 
2027400 

•^270320 
+ 270320 

+ 40648 
+ 40548 

42. Ex. Divide 56438971 hy 4064t 

40G4> 56438971 (13087 
4064 
15798 
1 2192 
36069 
32512 
35577 
32512 
30651 
23448 
2203 

2-72 
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itirrefore 4064 U contained in 66438D71> 13887 times, with the remainder 

220a 

*43. If the divisor terminate with cyphers, the process can he ebridyed hy 
the following Rule. 

Rulb. Cut off the cyphers from the divisor, and as many (igtires 
from the right-hand of the dividend, ns there are cyphers so cut off at the 
.right-liand end of the divisor ; then proceed wkh the remaining figures 
according to the Rule, Art. (39) ; and to the lost remainder annex the 
figures cut off from the dividend for the total remainder. 

Ex. Divide 637523 by 3400.c 
Proceeding by the Rule, 

’34,00) 6375,23 (158 
31 ^ 

197 

170 

*^'275 

272 

3 

therefore 3400 is contained in 537523, 160 times with remainder 323. 

The reason for the Rule will appear from the following considerations, 

637523 is 5376 hundreds and 23, of which 537500 contains 3400, 
158 times with a remainder 300 over; and ns 23 docs^ not contain 
3400 at all, the quotient will evidently be 158, with remaiuder 300 + 211, 
or 323. 

Note, The same rule applies when the divisor and dividend both 
terminate with cyphers. 

44. Definitions, A number which cannot be separated into factors, 
which are respectively greater than unity, is called a prime nun^ber. 
Thus 3, 5, 7, 11; 1(2 are prime numbers. 

A number which can be separated into factors respectively greater 
than nnity, or which, in other words, is produced by multiplying 
together two or more numbers respectively greater than unity, is (%llod 
A COMPOSITE mimber. Thus 4 which =2x2, 6 which =2xtl, 8 which 
»2 X 2 X 2, are composite numbers; because they are composed or consist 
•f the product of two or mere numbers, each of which is greater thafi 
unity. 
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Kumben which have no common factor greater tlisn unity, are anad 
-to be PRima to one another. Thus th^ numbers ^ 6, 8, 11, are prime to 
each other. * 

425. When the divisor is a^ composite number, and made up of twe 
factors, nci tiler of which exceeds 12, the dividend may he divided by one 
of the factors iu (he way of Short Division, and tiicn the result by tlie 
other factor : if there be a rem,ainder after cAch of these divisions, the 
true remainder will be found by multiplying the second remainder 
the first divisor, and adding to the product the first remainder. 

Ex. Divide 50732 by 45. 

45 C 5!!^ . 

- U g;k)3-5 

120(^-3 

the total remainder is 0 x 3 + 5, or ^ + 5 s; 82. 

Therefore the quotient arising from the division of 50732 by 46 is 
1260, with a remainder 32 over. 

The reason for the above Rule is manifest from the following eon- 
siderations. 

0303 is 6 times 1200 together with 3, 
and 50732 is 0 times 0303 together with 5, 

or is 9 times (5 times 1260 + 3), together with 5, 
o/is 45 times 3200 + 27 + 5, 
or is 45 times 1 200 + 32, 

40. The accuracy of results in Mui'*ipUcation is \)ftcn tested by the 
Allowing method, which is termed "cabtiso out the nines": add togetlier 
all the figures in the multiplicand, divide their sum by 9, and Bat down 
the remainder; then divide the sum of the figures in the fhultiplier by 9, 
and set dowm the remainder: multiply th<%e remainders together, and • 
divide theij|; product by 9, and set down the remainder: if this remainder 
be the same as the remainder which results after dwiding tlie product, 
.or the sum of the* digits in the product, of the multiplicand %nd mul- 
tiplier hy 9, the sum is very probably right ; but if different, it is sure to 
be wrong.* 

This test depends upon the fact that '^if any number and the sum of 
its digits be each divided by 9, the i^maindexs will be the some." Tho 
proof of which may be shewn thus : 
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100 = 09 + 1, 

where the remainder must be 6ne, ivhether 100, or the siim^of the 
dij^ts in 100, viz. 1, be divided by 9, since 99 is divisible by without 
a remainder. 

Similar! y, 200 = 2 x 9li + 2, 

S00 = ;ix99 + 0, 

400=:=4x99 + 4, 

5(K)=5x99 + 5, 

&c. = &c. 

Hence it appears that if 100, 200, *^00, 400, 500, be each divided by 9, 
and the sum of the digits making up the respective numlxyrs be also 
divided by 9, the two remainders in each case will be the same. 

Also the number 532 - 500 +30 + 2 

= 5 xl00 + 3xl0 1-2 

=5x99+5+3x9+3+2; 

whence it appears that if the parts 5x100, 3x10, and 2, which 
luake up the entire number, bo each divided by 9, tlie remainders 
will bo 5, 3, 2 respectively; and therefore the remainder, when 
is divided by 9, will clearly be the same, as when 5 + 3 + 2 is divided 

by 9. 

To explain why the test holds, let us take as on example 533 
multiplied by 57. 

533 

^ 

3731 

2r,f;5 


Now 


30301 

533 = 9 x 59 + 2 = 531+2 
57 = 9 X 6 + 3 = 54 + 3. 


It ia olear, since 531 contains 9 without a remainder, that 531 x 57 
contains 9 without* a remainder ; therefore the remainder which is left 
after dividing the product of 533 and 57 by 9, must be the some 
as the remainder which is left after dividing the product of 2 hnd 
by 9. 

Again, 'Since the product of 67 and 2 = (64 + 3)x2, and the product 
and 2 when divided by 9 leaves no remainder, therefore the 
lainder which is left after dividing the product of 538 and 57 by % 
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must be tlie same as the remainder left after dividing' the product 
3 and 2 by 9> <.e. after dividing thQ product of the remainders whicli 
are left after the division of the multiplicand and multipliur reii|)ect* 
ivcly by*9. 

Now on dividing either 80681, or the sum of its digits, which is 
IS, by 0, tlic remainder left is 6, and 3x2 divided by nine also leaves 
6 08 remainder. Therefore we conclude that 3^381 is the correct product 
of S33 and 57. 

Note, If an error of 0, or ainy of its multiples, bo committed, 
the results will nevertheless agree, and so tho error in tliat case remains 
undetected. 


ek. vr. 

iujliimplt Diviiiitm. 


(1) 4.50-2. 

(4) tW8^3. 

(7) .37209(!-4. 

?t0) !l87(i5IO- .1 
(13) 62339!)-:- 7. 

(15) lC4(l(!4-^(!. 

(17) 70(i!)231^9. 

(19) 407792^11. 

(21) 211G32-li 
(23) 4046860 -13. 

,(2.5) 12.T4.5W- 2<i. 

(27) ]468:K).59- 27. 

(2!)) 54!)06734-5». 

(31) 70865432-^97. 

(33) 28804645-123. 

(36) 1674918^189. 

(!(7) 536019741-907. 

(39) 8235460800^1440. 

(41) 353008972G«3-^5406 
t^) 2C?09534G87 -h70900(K). 


(2) !)0680-:-2, (3) 261 070308 •*- 2. 

(.5 ) 470850 - 3, (6) 386734+a 

(8) 47''!)24l«t - 4. (9) 337625 ^6. 

(11) I)lW106 - 0. (12) 3782046-f-a 

(14 ) 78482407-^7. 

(16) 38128I2-i-8. 

(18) 30237840^9. 

(20) 91875342 -r 11. 

(22) 43(i00391^12. 

(24) 780.54.3318-^17. 

(26) 8224776^18. 

<•?) 81728622B-44. 

(30) 6848734762^96. 

(.32) 649306746-'- 55. 

(34) 4^3418175-^615. 

(36) 91884740-^779. 

(38) 1111111111111-^60160. 
(40) 57380626 s- 7575. 

(42) 599961567212 -'-24611, 

(44) 57111104051 -{-3851. 


(45) lOOOOOOOOOOOOtXlOO- 1111, aud also by 11111. 

(46) 634394667 -5-164600. (47) 67167148372-S-90009. 

(48) 1220225292-7-200503. (49) 7428927415293-4-8496427. 

(60) 00435674536846-^79094451. (51) 65358547823-4- 567a 
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. (52) 3968901531620-4-687637943. 

(53) Divide 152181255 by 3854 and explain the process. 

({4) Divide 143265 by 4003. Explain the operation, and show that 
it is correct. ‘ 

(55) Divide 203534191 by 72, first by Long Division, and then by its 
factors 8 and 0 ; and shew that the results in both coses coincide. 

GREATEST COMMON MEASURK 

" 47. A MBASURB of any given number is a number which will divide 
the given number exactly, l.e. witV^out a remainder. 

Tims, 2 is a measure of C, because 2 is contained 3 timefi exactly 
in 6. 

When one number is a me^ure of another, the former is said to 
measure the latter. 

48. A MiTfTiPLR of any given number is a number which contains it 
an exact number of times. Titus G is a multiple of 2. 

« 

49. A cosiMoN MKAsruG of two or more given numbers is a numb<?r 
4rhich will divide each of the given numbers exactly : tlius, 3 is a common 
measure of 18, 27, and 36. 

The OREATBST coBfMOM MRAsiriiR of two OF morc given numbers, is the 
greatest number which will divide each of tlio g’\yeii numbers exactly: 
thus, 9 is the greatest common measure of 18, 27, and 3G. 

50. Jf a number measure each of two others, it will also measure their 
sum, or difference; and ako, any multiple of either of them. 

Thus, 3 being a common meivCire of 9 and 15, will measure their sum, 
their difference, and also any multiple of <*ither 9 or • 

The sum of 9 and 15 - 9 + 1 5 ~ 24 - 3 x 8 ; 

therefore ?, megsuix's their sum 24. 

The difference of 15 and 9 = 15 — 9-6 = 2x3; 

thecxjforo 3 measures their diffeixmce 6. 

Again^ 36 is a multiple of 9, and 36 = 3 x 12 ; ' 

therefore 3 measures this multiple of 9; and similarly any otiier mill- 
tiple of 9. 

Again, 75 is a multiple of 15; and 75 = 3 x 25 ; 
therefore 3 measures tliis multiple of 15 ; and similarly any other mub ' 
llpk of 15. 
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51. Tojind IKt greatut eomnum measure tw numleiv. 

Rule. Divide the ^ater niimher by the ieso; if there be a 
reniainier, divide the first divisor by it ; if there be still a remainder, 
divide the M^cond divisor by this remainder, and so on; always 
dividing the last preceding divisor by the last remainder, till nothing 
remains. The lust divisor will be the greatest oommon measure re- 
quired. 

Ex. Required the greatest common measure of 475 and 689. 
Proceeding by the Rule given above, 

475) 589 
475 

. 114) 475 (4 

i3(L 

19) 114 (6 
lU 0 
0 

^en-fore 19 is the greatest common measure of 475 and 589. 

Reason for the above process. 

Any number which measures 589 and 475, 
also measures thair difference, or 509—475, or 114, Art. f50), 
also measures uny multiple of 1 14, and therefore 4 x 1 14, or 456, Art. (50) ; 
and any number which measures 456 and 475, 
also measures their differ^'"'*'*, or 475 — ^^*8, or 19; 

and no number ^^**^*' measure tlie original numlnsrs 589 

*niid 475 ; for it has just been shewn that any number which measures 
them must also measure 19. 

Again, if) itself will measui-c 589 and 475. 

I'o/ 19 measures 114 (since 114~6 x 19) 

therefore 19 measures 4 x 1 1-5, or 450, Art. (50) ; 

thY<^fore » 19 measures 456 + 19, or 475, Art. (50) ; 

therefore * 19 measures 475 + 114, or 5B9 ; 

therefore since 10 measures them both, and no number greater tlmn 19 
*Wi meeaiire thef!l^4>oth, 

\b is their greatest common measme. 
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* 62, To find the greatest common measure of three or more numbers, 

RviiE, Find the greatest common measure of the first two nun|ber8 ; 
then the greatest common measure of the common measure so f(yind and 
the third number; then that of tlie comnipn measure last found and tlio 
fourth number, and so on. The last common measure so found will be 
the greatest coiuinon measure required. 

t 

Ex. Find the greatest common measure of 16, 24, and 13. 
Proceeding by the Rule given above, 

16) 24 (1 

8 ) 16 (2 
16 

therefore 8 is the greatest common measure of 16 and 24. 

Now to find the greatest common measure of 8 and 10, 

8) 10 (2 
10 

2 ) 8 (4 

0 

0 

therefore 2 is the greatest common measure required. 

Reason for the above prtH'ess. 

It appears from Art. (60) that every number, which measures 16 and 
24, measures 8 also ; ^ , 

therefore every numlajr, which measures 16, 24, ppd 18, measures 8 
and 18 ; 

therefore the greatest common measure of 16, 24, and 18, is the 
greatest common measure ofM and 18. 

Bi^t 2 is the greatest cominun ineasure of 8 and 18 ; 
tliereforo 2 is tlv3 greatest comiuou measure of 16, 24, and 18. 

Ex. VII. 

1. Fkid the greatest common measure of 

(1) 16 and 72, (2) 80 and 75, (8) 68 and 09. 

(4)66amn21. (5) 128 and 824. (6) 120 and 32a ' 

(7) 272 and 425. (8) 304 and 672. (9) 720 and OOa 
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(10) 826 and 960. (11) 775 and 1800. (12) 856 and 986. 

•^(13) 176 and 1000. '*(14) 1236 and 1632. ' (15) 6409 and 7095. 

■ »(16) 689 and 157a (17) 1729 and 5850. ^-^lU) 5210 an<l5718. 

(Kl) 2023 and 7681. , (20) 468 and 1260. *^(21) 2484 and 2628. 
(22) 3444 and 2268. (23) 5544 and m2. (24) 4067 and 257a 

(25) ia39S and 16819. (26) 80934 and 110331. 

(27) 1242 and 2323. (28) ^3636 and 23148. 

(29) 42237 and 75682. (30) 2W5714 and 999909. 

(31) 10353 and 14877. (32) 271469 and 30699. 

2. Find the greatest common mea^surc of 
(1) 14, 18, and 24. (2) 10, 24, 48, and 74. 

(3^ 13, 52. 416, and 73. (4) |P7,1134, and 1347* 

(5 ) 805, 1311, and 1078. (0) 28, 84. 154. and 343. 

(7) 504, 5202, and ft20. ‘ (8) 306, 5104, and C9U. 

LEAST COMMON MULTIPLE 

53. A Common Multiple: of two or inoiy given numbers is a number 
which will contain each of the given numbers an exact number of tiiAea 
Without a remainder. Thus, 144 is a common multiple of 3, 9, ly, 
and 24. 

The Least Comsion Multiple of two or more given numbers is the 
least number which will contain each of tlie given numbers an exact 
number of times without a remainder. Thus, 72 is the least comumu 
multiple of 3, 9, J8, and 24. 

54. To find the leant common multiple of two number 9 . 

Rule. Divide their product by their greatest ci^inmon wcawuro ; tlie 
quotient will he the least common multiple of the nuinbcrg, 

£x. Find th4 least common multiple of 18 and 30. 

Proceeding by the Rule given above, 

18) 30 gi 

18 

12) 18 (1 
12 

6 ) 12 (2 

12 

A 

there&re 6 is the greatest common measure of 18 and 30. 
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18 

30 

clr>4b 

"lib 

therefore 00 is the least common multiple of 18 and 30. 

Reaton /or the above proce*e. 

18 = 3x6, and 30-^5 x 6. 

Since 3 and 5 are prime factors, it is clear that 6 Ls the greatest com- 
mon measure of 18 and 30 ; tiiercfore their least common multiple must 
contain 3, 6, and 5, os factors. 

Now every multiple of 18 must contain 3 and 6 as factors ; and every 
multiple of 30 must contain 5 and 6 as factors ; tliereforc every number, 
which is a multiple of 18 and 30, must contain 3, 5, and 6 as factors; and 
the least number which so contains them is 3 x 5 x G, or 90. 

Now, 90 = (3 X 6) X (5 X 6), divuled'by 0, 

= 18 X 30, divided by 0, 

= 18x30, divided by the greatest common measure of 18 
‘ and 30. 

55. Hence it appears that the least common multiple of two numbers, 
which are prime to each oilier, or have no common measure but unity, is 
their product. 

56. To find the least common multiple of three or more numbers. 

Rule. Find the least common multiple of the first two numbers; 

then the least common multiple of that multiple and the third number, 
and so on. The last common multiple so found will be the least common 
multiple required. 

Ex. Find the IcMt common multiple of 9, 18, and 24. 

Proceeding by the Rule given above. 

Since 9 is the greatest comiuon measure of 18 and Q, their least corn- 
toon multiple is clearly 16. * 

Now, to find the least common multiple of 18 and 24. 

18) 24 (1 
18 

6) 18 (3 
18 

0 

tfamfore 6 is the greatest common measure of 18 and 24 ; 
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therefore the least commoa multiple of 18 and 24 is oqmil to (18 x £4) 
divided by 6« 

24 

1 » 

192 

24 

0 I 402 

~T% 

therefore 72 is the least common multiple required. 

Reason for the above process, 

Kvei^ multiple of 9 and 18 is a multiple of their least common multi- 
ple^O; therefore every niultiplo of 9, 18, and 24 is a multiple of 18 and 24 ; 
and therefore the least common multiple of 0, IB, and 24 is the least com- 
ii^n multiple of 18 and 24: but 7^ is the least common multiple of 18 and 
24 ; therefore 72 is tlic least contmon multiple of 9, 18, nnd 24. 

57. When the least common multiple of several numfjent is required, (he 
most convenient practical method is that guyed bg the following Rule, 

Rulb. Arrange the nu inkers in a line from left to right, with a 
comma placed between every two. Divide those nuinlwrs which have* a 
common measure hy that common measure, nnd place the quotients bo 
obtained and the undivided numbers in a lino hen<*ath, separated os 
before. Proceed in the siiinc way with the second line, and so on with, 
those wdiich follpw, until a row’ of iiuniber.s is obtained in which there 
anj no two numbere which have any common measure greater than 
^ unity. Then the continued i)roduct of all the divisors and the numbers 
in the lost line will be the least comtpon multiple required. 

Kote. It wiUsin general be found advantageous to begin with the 
lowest prime number 2 os a divisor, and to repeat this as often os can bo 
done ; and then to proceed with the prime numbers 3, 5, dec. in the same 
way. 

Ex. JFind the least common multiple of 18, 28^30, and 42. 

Proceeding by the Rule given above, 

2 18,28,30, 42 

2 9, 14, 15, 21 

3 97 ^ 1^1 

7 g, 7, 5, 7 

1 . 6 . 1 
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therefore the least common multiple required 

= 2x2x3x7x3x5=1200. 

Reason for the above process. 

Since 18-2x3x3; 28 = 2x2x7; 30=2x3x5; 42 = 2x3x7 ; it is 
dear that the least common multiple of 10 and 28 must contain as 
a factor 2x2x 3x3x7; rud this factor itself is evidently a commen 
niultiplc of 2 X o X 3, or 18, and of 2 x 2 x 7, or 28 ; now the least number 
which contains 2x2x3x3x7 as a factor, is the product of these 
numbers ; therefore 2 x 2 x 3 x 3 x 7 is the least common multiple of 18 
and 28: also it is clear that tin; Icj^st common multiple of 18, 28 and 30, 
or of 2 X 2 X 3 X 3 X 7 and 30, or of 2 x 2 x 3 x 3 x 7 and 2 x 3 'x 5 must 
contain &s a factor 2 x 2 x 3 x 3 x 7 x 5, and thi| factor itself is evide.itly 
a common multiple of 2 x 3 x 3 qp 18, 2 x 2 x 7 or 28, and 2 x 3 x 5 or 30 ; 
hence it follows as before that 2 x 2 3 x 3 x 7 x 5 is the least comn?on 
multiple of 18, 28, and 30 ; again the least common multiple of 
2x2x3x3x7x5 and 42, or of 2 x 2 x 3 x 3 x 7 x 5 and 2,x 3 x 7 must 
co^ktain 2x2x3x3x7x5 ns a factor, and this factor, as i)efoTe, is evi- 
dently itself a common multiple of 18, 28, 00, aud 42 ; now tlie leai»t 
number which contains 2x2x3x3x7x5 as a factor, is the product of 
these numbers. 

Therefore this product, or 1200, is the least common multiple re- 
quired. 

Note 2. The above method is sometimes shortened by rejecting in 
any lino, any number, which is exactly contained in any other number in 
the same lino ; for instance, if it be required to find the least common 
multiple of 2, 4, 8, 10, 10 and 48 ; Jie numbers 2, 4, 8, IG, since each of 
them is exactly contained in 48, may be left out of ^consideration, aria 
•240, the least common multiple of 10 and 48, will evidently be the least 
common multiple required, 

EX.VIIL 

1. Find the least common multiple of 
(1) 16. and 24. (2) 36 and 75. (3) 7 and 15. 

(4) 2a‘<md35. (5) 319 and 407. (6) 333 and 604. 

(7) 2961 and 799. (8) 7568 and 9504. (9) 4662 and 6476. 

(lO; 6327 and 23997. (11) 6415 and 30105. 

(12) 16863 and 21490. 
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2 Find the least common multiple of 


(1) 

12, 8, and 9 

(2) 

8, 12, and 16. 

(3) 

6, 10, and 16. 

(4) 

8, 12, and 20. 

(J) 

27, 24, and 16. 

(6) 

12, 61, and Ca 

(7) 

lU, 29, and 38. 

(8) 

24, 48, 64, and 102. 

(») 

63, 12, 84, and 14 

(10) 

6, 7, 9, 11, and 16. 

(11) 

6, 16, 24, and 2.6. 

(12) 

12, 18, 80. 48, and 60. 

(13) 

16, 3i, 63, and.72 

(14) 

9, 12, 14 and 210. 

(16) 

64, 81, 63, and 14 

(10) 

24, 10, S2, 46, and 26. 


(17) 1,2,3, 

4, 5, 0, 7, 8, ( 

and 9. 


,y<I«) 7,8, », 

18. 24/72, and 144 


(19) 12.20, 

24, 54,%!, 03 

, and 14. 


/(20) 225,256,289, 1023,1 

md 4095. 


Ex. IX,, 

Mucellaneous Qutsiions and iTaampka on the foregoing Artitki. 


L 

^(1) Explain the principle of tlic common system of numeri^ 
• notation. Multiply (>03 hy 48, and give the reasons for the several steps. 

(2) Write at length the meaning of 9090909, and of 90909. 
their sum and difteience, and explain fully the processes employed. ' 

(8) Find the difference between the sum of 4716 added to itsolf^B 
times, and the sum of 2017 added to itself 408 times. 

(4) A person; whose age is 73, was 37 years old at the birth of his 
eldest son ; vrhat is the son's age 1 

(6) Explain the meaning of the terms * vinculum', 'bracket ’i^^fftxd 
of the signs +, -, =, x . 

Find the valucf df the following expression ; 

15 X 37153 - 73474 - 07162 - 4 + 40734 X 2. 

II. 

(1) Define * a Unit*, ‘Number', ‘ Arithmetic '• Whof flia 
between Abstract and Concrete numbers? 

. , (2) The anndal deaths in a town being 1 in 45, iA|d in thf eotiatiy 
1 m 50; ^in how many years will the number of deaths out of 18075 
persons living in the town, and 79250 persons living in the dbttAtiy, 
amount t«^ether to 10000 ? ' 

(3) Define 'Notation', ' Numeration express in niuabm ipvie# 
hundi^ thousand four hundred and nine bilUoiis* 
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S2 

^ (4) Find tha valtie of 

ymm - d 4«53 f (45^70 - m 77) - (p 43 i 2- 3937) - (i 763 4. 231 ) ^.nroxsro. 

(5) What number divided by 628 will give 30 for the quotient, and 
leave 44 as a remainder? 


ITT. 

..M T)f*fine Multiplication, and Di^i^ion. Shew that the product 
^tW«ef^nmhrrH is the eaifte in whatever .order the operation is performed. 
(i) The Iliad contains 16G83 lines, and the ^.neid rontains 9802 
lines ; how many days will it take a boy to read through both of them, 
at the rate of eighty-five lines a day ? 

(3) Explain what is meant ^hy the greatest common measure, and 
by the least common multiple of two or more numbers ; and shew that 
the product of two numbers is the product of their least common multiple 
into their greatest common meesure. Find the least common multiple^)/ 
32, 16, 21, 62, and 70. 

(4) Explain the meaning of the sign -i- , and find the value of 
(7854- 4013) x3-(20n74-12530)- 63-0 + (30545(1-2304)- 55fi. 

c. (6) At a game of cricket A, B, and C together score 108 runs ; jB and 
€ together score 90 runs, and A and C together score 61 runs', find tne 
number of runs scored by each of them. 


IV. 

(1) Define Addition, and Suhtraction. What is meant by a prime 

number? When are numbers said to be prime to each other? Give 
eicamples. - 

Explain the rule of carrying in the addition of numbers; exemplify 
It in, the addition of 3804, 4768, mA 169,38. 

(2) There are two numbers of which the provlnct is 373025 ; th^ 
greater number is 876 ; find the sum and difference of the numbers. 

(3} A father was 21 yeans old w'hen Im eldest son was born ; how old 
will his son be when he is 60 years old, and what will be the father's (ige 
when the son is 60 years old ? , 

(4) Write in figures one hundred millions, one hundred tliousand, 
one hundred and one ; and in words 1010101010. Express in figures 
M.DCCaXL. 

(6) When are numbers said to be ^ composite’? Find tfie gieaiest 
' numbtf which can divide each of the two. numbers 849 and 1132; also 

leiwi number which oan be divided by each of them ; explaimiiij; the 
^^Ivoeesi inlBaoh case. 



i43FE0^ QCnHSftOHS. 

V. 

(1) Muldply478 by 146»and ^lhemllhby6aft&^f«>tiih«l^^ 
In what cases does this method of proof fail t Divide 4^B4S ttid 
prove lae^neetness of the operation by any test you please. . 

(2) ^ What number multiplied by 86 wiU give the same prodnet as 
163 by 430? 

^(3) In the city of Prague, for every tw(j perseiia who speak Geipnan - 
only, three speak Tschech only, and seven both German and Tschitih; 
and the whole population is 120000. How many speak German only, 
I'^hech only, and both German and Tschech ? 

' (4) A gentleman dies, and Ica^s his property thus : 10000 pounds 
to his ^^idow; 15000 pounds to his eldest son^ on the condition of Us 
budding a national school at a coat of 350 pounds ; 5500 pounds to each ' 
of his four younger sons ; 3750 pounds to each of his three daughters ; 
4<Gd pounds to different societies; and 509 pounds in legacies to Ml 
servants. What amount of property did he die possessed oft 
^ (5) The quotient arising from the division of 0281 by a oeitaitt 
number is 17, and the reminder is 373. Hind the divisor. 


VI. 

I,, 

(1 ) Explain briefly the Roman method of Notation. tstpxA 
and 9000 in Roman characters. 


(2) Explain the terms ' factor’, 'product', 'quotient'; shewlqran 
example how the process of .Division can be. abridged, if the 
terminate with cyphers, ^ 

/(3) Tiic remainder of a division is 97, the quotient 665, and'* 


divisor 91 more than the sum of boft. ' What b the dividend? ; ^ 

(4) Express *in words the number^ 270130 and 26784; also wriiO 
down in figures the number ten thousand, two hundred and thirty fbor 
^ and find the least number which added to the last nuzqjwr irill maklf^ 
diviirible by 8. . 

‘ . (6) •A gentleman, whose age is 60, has iwo^eona and a daughlei^4V 
his age equals the sum of the ages of his children^ two yeani since 1)^: 

, age was double (hat of his eldest son; the sum of the agw o/ 
and thq eldest son is seven times as great as thal of the’.youngeii 


find the eges of the childnm. 
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FRACTIONS. 

f>S. If 1 repreflcnt any concrete quantity, as for instance 1 yard, is 
divisible into parts: suppose the parts to be equal to each other, and the 
number of them .T ; one of the parts would be denoted by J (read one-third), 
two of them by ^ (read tv)o-th^rds), three of them or the whole yard by ^ or 
1 ; if another equal portion of a second yard divided in the same manner 
as the first be added, the sum would be denoted by ^ ; if two such portions 
were added, by J ; and so on. Such expressions, representing any number 
of parts of a unit, that is, of the quantity winch is denoted ])y 1, arc termed 
Brokun Numw'ms or Fractions : we may thcrefoiT d(‘fine a fraction (lius ; 

59. Dj r. A Fractiov denotes a part or parts of a unit ; it is ex- 
pressed by two numbers placed o.^e above the other with a line draw'n 
between them ; tlie Iowtf number is called the IIrnominatoh, and shews 
into how many equal parts tlie unit is divided ; the upper is called the 
Numerator, and shews how many of such parts are taken to form the 
IPaciionr 

T. 

oThus J denotes that the unit is divided into C equal parts, and that 5 
of these parts are taken to form the fraction : so, if a yard w'cro divided 
into 6 equal i)arts, and 5 of them were taken, then denotinj^ one yard 
1, wc should denote the parts taken by the fraction (j. Ap^ain, J denotes 
that the unit is divided into 0 equal parts, an<l that 7 such parts arc taken 
to form the fraction ; for instance, in the example before us, one whole 
yard would he taken, and aKo ono of the equal i)ai-ts of another yard 
divided in the same manner (is the first. 

GO. A Fraction also represents the quotient of the jmmerator by the 
denominator. 

Thus, J represents 5 - G ; for^wc sjiould obtain the same result, whether 
- “we divide one unit into G equal parts, and take 5 of such parts (w'hich 
Vould be represented b^ J) ; or divide^five units into G equal parts, and take 
“ 1 of such parts, W'hich would be equivalent to part of 5 units, t. c. 5 — 6 : 
hence J and 5—6 will have the same meaning, 

61 . When fractions arc denoted in the manner above explained, they 
^ lire called Vulgar Fractions. 

Fractions, whose denominators ore composed of 10, or 10 multiplied 
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by itself, any number of times, are often denoted in a diilferent mangier ; 
and when so denoted, they are called Deoiiial Fractions. 


VULGAR FRACTIONS. 


02. In treating of the subject of Vulgar JP ractions, it is usual to make 
the following distinctions ; 

(1) A Proper Fraction is one Trhoso numerator is less than the 
denominator ; thus, J, J are proper fractions. 

(2) An Improper Fraction is *ne whose numerator is equal to or 
greater than the denominator ; thus, J are improper fractions. 

a Simple Frac^on is one whose numerator and denominator 
are simple integer numbers ; thus, J, ^arc simple fractions. 

• (4) A Mixed Number is coiBiioscd of a wliole number and a fraction ; 
thus, 5}, 72 are mixed numbers, representing respectively i> units, together 
with Jth of a unit ; and 7 units, together with Jths of a unit. 

(6) A Compound Fraction is a fraction of a fraction; thus, J of 
of J of arc compound fractions. 

(6) A Complex F raction is one which has ci ther a fractioJfe or a mix^ 

2 2} S 24 

number in one or both terms of the fraction; thus, ^ 

are complex fractions. 

-tT 


(13. It is clear from what has been said, that every inieger may be 
'considered as a fraction wliose denominator is 1 ; thus, 6 = J, for tlie unit 
is divided into 1 part, comprising the whole unit, and 5 of such ports, that>^ 
is 6 units, are taken. 


64. To mtdtiply a fraction by a wjiole number, multiply the numere^ 
of the fraction by it. 

Thus/f = 

Reason for thi above process. 

f 

In f ^ho unit is divided into 7 equal parts, and 2 of those parts are 
taken : whereas in f the unit is divided into 7 equal parts, and 6 of those 
parts araittaken ; t. e. 3 times as many parts are taken in f as are tedeen 
In f, the value of each part being the same in each case. 


3—2 
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Ex. X. 


(1) Multiply Bcparately by 3. 9, 12, 3G, 

(2) Multiply separately by 7, 15, 21, 45. 


65. To divide a fraction by a whole numbery multiply the denominator 
hy it. 


9 9 9 

Thus, 

7 7x3 21 . 


Reason for the above process. 

In the fraction f , the unit is divided into 7 equal parts, and 2 of those 
parts are taken ; in the fraction t’le unit is divided into 21 equal parts, 
and 2 of such parts are taken : but since each part in the latter case is 
equal to one-third of each part in the former case, and the same number 
of parts are taken in each case, it is clear that represents one-third part 
of or J~3. 


Ex. XL 

^1) Divide 5 aeimrately by 2, 3, 4, 6, 10. 

(2) Divide separately by 11, 20, 25, 45. 

( 

60. If the numerator and denominator of a fraction be both multiplied 
or both divided by the same number^ the value of the fraction will not be 
altered. 

Thus, if the numerator and denominator of the fraction ^ be multiplied 
by 3, the fraction resulting will be which is of the same value as y. 

Reason for the above process. 

In the fraction f the unit is divided into 7 equal parts, and 2 of those 
parts arc taken ; in the fraction -Jy the unit is divided into 21 equal parts, 
and C of such parts arc ttvken. Now thero are 3 times as many parts 
tnkon in tlie second fraction us there are in the first fraction ; but 3 
parts in the second fraction aro only equal to 1 part in the first fraction ; 
therefore the 6 parts^ taken in the s<.^cond fraction equal the 2 parts taken 
in the first fraction ; therefore f = j/p. 

67. Hence it follows that a whole number may be convert''d into a 
vulgar fraction with any denominator, by multiplying tlie number by tno 
required denominator for the numerator of the fraction, and placing the 
required denominator underneath ; 

for ; 
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a? 

«ad to conrertdtinto a fraction with a denominator 5 or 14, wo havt^ 

G_(?2i^_30 
5 ' 

>G 6x14 84 


• Ex. XII. 


Reduce (1) 7 ) 9, and 11, to fractions with denominators 6, 7 , and 22 
respectively ; and (2)26, 109, 117, and 125. to fractions with denominatora 
2, 6, 13, 23, and 35 respectively. 

68. Multiplying the numerator of a fraction by any numlwr, is the same 
ill effect as dividing the denominator by it, and conversely. 

For if the numerator of the fractioif g be multiplied by 4, the resulting 
fraction is ; and if tlie denoniinator be divided by 4, the roBulting 
fraction is 

Now the fraction signifies that unity is divided into 8 equal parts, 
and that 24 such parts are taken ; those are equivalent to 3 units : al^o § 
signifies that unity is divided into 2 equal parts, and that 6 s^h parts »re 
taken ; these arc equivalent to 3 units : hence ^ and J are equal. The 
proof of their equality may also be put in this form : that since the unit, 
in the case of the second fraction, is only divided into 2 equal parts, each 
part in that case is 4 times as great as each part in the case of the first 
fraction, where the unit is divided into 8 equal parts ; and therefore 4 parts 
in the case of tlie first fraction are equal to 1 part in the c/vws of the 
• second ; or the 24 parts denoted by the first arc equal to the C dt noted by 
the second ; or, in other words, the Yractions ancl § arc equal. 

■ Again, if we filvide the numerator of the fraction g by 2, the resulting 
fraction is 2 ; and if we multiply the denominator by 2, the resulting 
fraction is 

Now, § signifies that the unit is divided into 8 equal parts, and that 3 


of such \ arts are taken ; and signifies that thc^unit is divided into 16 

equal parts, and that G of such parts are taken : but each part in g is equal 

* 2x3*6 

*to 2 parts in ^ ; and therefore | is of the same value as or ~ . 


69. To represent an improper fraction as a whole or mixed number. 

Rule. Divide the numerator by the denominator : if there be no 
Yemainder, the quotient will be a whole number ; if there be a remainder. 
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put' down tho quotient os the integral part, and the remainder os the 
numerator of the fractional part, and 'the given denominator as the deno- 
ininat(>r of the fractional part. 

Ex. Reduce and to whole or mixed numbers. 

By tho Rule given above, 

7,5 -5, a wdiole number ; 

Reason for the above process. 


2ri rjxTt 6 

Since -- ... ^ x5, (Art. C^, 

and since J Higiiilics tliat the unit is divided into 5 equal parts, And that 
5 of those parts are taken, wliich 5 parts are eqqal to the whole unit or'l ; 
therefore ^5 < 5 5 . . 

( > X 5 4- 5 

= “ 0 “ ’ 


, . .‘W .% + / 

Again. 


(J ^ fj 

whjcli equals - ’ together with that is, = 5 together with J}, by what 

ha^^ been sai^ above ; or, as it is written, 5J. 


Ex. XIII. 

Express the following improper fractions as mixed or whole 
numbers : 


(1) 

Y- 

(2) 

• 

(3) 

49 

M • 

(4) 

315 

y • 

(5) 

V. 

(C) 

Vi’- 

(7) 

6H7 

(«) 

56 • 

(0) 

W- 

(10) 


, (11) 

m- 

(12) 


(13) 

iOOPO. 

(H) 


(1.-.) 


/Ki) 

i*0 6or.(t 
" y y y ■ 

(17) 


(10) 


(19) 


(20) 

m/ 


70. To reduce a mixed nui}^bcr an improper fractioiu 

Rule. Multiply the integer by the denominator of the fraction, and 
to tlie product add the numerator of the fractional part ; the rcsiAt will he 
the required numerator, and the denominator of the fr^ictiouul part tho 
required denominator. 

Ex.^ Convert 2 f into an improper fraction. 

Proceeding by the Rule given above, 

2x7+4 18 
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Reason for the above process. 

21 is meant to represent the* integer 2 with the fraction added 

to it. ^ • 

' . 2 X 7 14 I 

But 2 is the same as or y; and therefore 2f must be the || 

same as V increased by or as ^ : for V denotes that unity is divided |j 
into 7 equal i)art8, and represents 14 sueV parts together with 4 such 
parts. * 


Kx. XIV. 

Re^luec the following mixed nuiibers to improper fractious : 

(1) 2^. (2) 6 ?. (3) 4 , 5 . (4) 71 

25}-L ((i^ 43A- (7) 25, V. (B) 

(!)) 2003f. ( 10 ) 857}J. XI 1) WH- (12) 13g-J. 

(13) 3#,-. (14) 2ClHi. (13) (U!) 100^?- 

(17) 157iii?. (IB) 17iS5:S. (10) 427n5oT- (20) lOOfJil. 

71. To reduce a compound fraction to equivalent simple froxtioj^ 

Rule. Multiiily the several numerators together for the numerator 
of the simple fraction, and tho several denominators together for its 
denominator. 

Ex. Convert ^ of J- info a simjile fraction. 

Proceeding by the Rule given above, 

3 7_3x7_21 

5 8“5xB 40’ 

Ileason for the above process. 

• • 

By J of wc mean Jths of that part of unity which is denoted by 
5 : thus if unity be divided into 8 equal parts, and 7 of these be taken, 
and if each of these be again divided int(F5 equal parts, and 3 of each set 
•of parts be taken, then each of the parts will ho one-fortieth part of | 
the original unit, and the number of parts takb^ will be 3x7, or 21 ; 
21 3x7 

the result therefore is — , or — ^ ; that is, 

’ • 3 -7__3x7 

5 8“5x0‘ 

j^ote. In reducing compound fractions to simple ones, we may 
strike out factors common to one of the numerators and one of the 
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denominators : for this is in fact simply dividing the numerator- and 
denominator of the fraction by the same number. Art. (66). 

Thus t of 2iV of liV = i of U of n 

3 X 25 X 16 _ 3x5x5x4x4 
5x12x15 5x3x4xyx5 

{striking out the factors 5, 5, 4 from the •numerator and de- 
nominator) 


Ex. XV. 

Reduce the following compound fractions to simple ones : 

(1) ioff (2) ?of,V 0) fof-J. (4) -Jofil. . 
(5) 5 of J of 7. (0) ^of^of5of^ls-of28. 

(7) I'l of2.Voff of lOj. (8) ■Jofl2Jof Jof^ofJofO. 

, (^) A of 5 ot 5 }f of ^ of of 2 of wy. 

(10) of Jof ?-of70Jof^ofl/xof 147. 

f 

'72. Def. a FuACTioy is in its lowest terms, when its numerator 
and denominator arc prime to each other. 

JVbte. When the numerator and denominator of a fraction are not 
prime to each other, they have (Art. 44) a common faidor greater than 
unity. If we divide each of them by this^ there results a fraction egual 
to the former, hut of which the tenns, that is, the numerator and 
denominator arc less, or /omr than tnose of the original fraction ; and it 
may be considered to be the same fraction in /owrr tti ms. When the 
numerator and denominator of a fraction are prime to each other, that is, 
have no common factor greater Jlian unity, it is clear that its temis cannot 
bo made lower by division of this kind, and on this account the fraction is 
said to bo in its lowest ter.^is. 

73. To reduce a fraction to its lowest terms. * 

Ru| 4B. Divide the numerator and denominator by their greatest 
common measure. 

Ex. 1. Reduce to its lowest terms. 

find the greatest common measure of 6465 and 7335. 
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'^€405) 7335 (1 
r>4C5 

070) 6465 (7 
601)0 

375) 870 (2 
750 

120) 375 (3 
360 

16) 120 (0 
1 ^ 

tlierefoi’e 15 is the greatest common measure. 

15) 6465 (431 15) 7335 (480 


(-.0 

60 

46 

133 

45 

120 


15 ia5 

therefore fraction in its lowest terms = 

Reason for the above process. 

If the numerator and denominator of a fraction he divided by the same 
number, the value of the fraction is not altered (Art. 66); and the great- 
est number which will divide the numerator and denominator is their 
greatest common measure. 

J^ote. Sometimes it is unnectssary to find the greatest common 
measure, as it 4s easier to bring the fraction to its lowest terms by 
successive divisions of the numerator and denominator by common factors^ 
which are easily determined by inspection. 

Ex. 2. Reduce f lowest terms, 

ft# - ft, dividing numerator and denominator ^by 10, 

= dividing numerator and denominator by 3. 

Ek. XVI. 

-Redace each of the following fractions to its lowost terms: 

(1) (2) (3) (4) if. 

■<6) If. p) (8) 
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>) ui 00) sji- 01) m- 02) m- 

(13) ^5. (14) (1’5) iH*. (16) 

{IT) mi- 08) (19) AWo- (20) MH-, 

(21) m- (22) jgb. (23) m- (24) Ksf?- 

(25) (26) (27) (28) 

(29) ggi??,. (80) mm- (31) mti (32) 

* 74 . To reduce fractioiis to equivalent ones with a vommon deno- 
minator. 

Rule. Find the least common lanltiple of the denominators : this 
will be the common denominator, /rhen divide the cojninoii multi[ile so 
found by the denominator of ouch fraction, and multiply each t[iiotient so 
found into the numerator of the fraction which belongs to it for the 
numerator of that fraction. ^ 

Note 1. If the given fractions be in, their lowest terms, the above nile 
will reduce them to others having the least common denominator; 
if the least common denominator be required, the given fractions should 
be ^educed to their lowest teriiis before the rule be applied. 

Ex. Reduce •/„, ;l|, 1 J, into equivalent fractions with a commoi) 

denominator. 

Proceeding by the Rule given abov'o, 


*> 

12, 

18, 

24, 

33 

-'1 

6, 

8. 

12 . 

33 

-1 

8, 

4, 

(b 

33 

1 

JK 

0 


"33 


1,- 

0 

—y 

1 , 

11 


therefore least common multiple = 2x2x2x3x2x11 

= 528; 

therefore the fractions become fespqptivcly, 
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or the fractions with a common denominator arc 

r ilh 

i?t ison for the above procetss* 

The least common multifile of the denominator of the given fractions 
will evidently contain the denominator of any one of the fractions 
an exact nuinher of times. If both the numerator and denominator of 
that fraction be multiplied by that number, the value of the fraction Will 
not be altered (Art. GO) ; and the denominator will then be equal 
to the leJist common multiple of all the denominators. If this be 
(lone with all the fractions, they will evkiently be, in like manner^ 
reduced to others of tlic same value, and having the least common 
multiple of all the denominators for the denominator of each Iraction. 

Note 2. If the denominators have no common measure, we must 
then multiply eaeli numerator into all *the denominators, except its own, 
for a new numerator for each fraction, and all the denominators together 
for the conimou denominator. 

Ex. Reduce J, S, J, to equivalent fractions with a common deuo- 
^minator. 

The least common multiple of the denominators 
=5x7x9; 

therefore the fractions hccome 

1 X 7 X 9 _ G3 
5x7x9 i515 * 

2x5j<J)_ 90 

7V^j)“3l5' 

1 x5>:7_ 35 
9 x“5x7~315" 

Dr the fractions with a common denominator are 

ih* 


Ex. XVII. 

- Kedtfce the fractions in each of the following sets to equivalent frac- 
tions, having the least common denominator : 

(l) i, S,andf (2) 

(3) j, 2> aod 0) 9. anil JV. 
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(-*') A. and jj. (6) J, J, and 

(7) i, H.andfJ. -(8) 

(8) » ji and (10) and 

(11) h h i and |. (12) }, and 5. 

(13) i g8. and (14) ' ?, gg, and 

(1®) A* and (16) j, J, and 

(17) S> iVi 5^> sW' and (18) ^ and 

(i'8 ) )IJ, 4S, tI«. and J. (20) Sl/iJ. iliand^-. 

iVb^c 3. Whenever a comparison has to be made between fractions, 
in resiiect of their magnitudes, the^nmst be reduced to equivalent ones 
witli a common denominator ; because then we shall have the unit divided, 
in the case of each finction so obtained, into the same number of eqval 
parts ; and the respective numerators will sheAr us how many of eucli 
parts arc taken in each case ; or wliich is the griiatest fraction, which the 
next, and so on. 

Ex. Compare the values of .jy, JJ, J’, and %, 

V'irst, to find the least common multiple of the denominators; 

2 j L7, 24, n, IT), .5 

n I liT, 12. 3. ]r>, r, 

Oj .0, 4,1. ^,5 

I 

y, 4, 1, 1, 1 

therefore the least common denominator 

— 2x3xf xOxl 

loao ; 

therefore the fractions become 

5 x40’_ 200 
17 X 40 - 1080 ’ 

ll_x^5 _ 495 
24 x 45“ 1080' 

5xl8 0_ im 
6xl8b“l08a’ 

4x72 _ 288 
15 x 72 1080* 
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flx21<> C4» 

5x2;«' lolio’ 

tbere^Bre J is the greatest, J the next, J} the next, ^ the next, and 
the least. 


Ex. XVIII. 

1. Compare the values of 

(1) J, 5, and /j. 

(2) i, i, and |. 

(3) i of 8. iV. i of 5. 

(4) -ht M' ih 

(^) ri ’ ood 

(C) ^ of g of 4, ft of J of 5, J of J of 42, and J J, 

(7) s> M> A’ T^n» ®”d j J. 

(8) Vi 3i, and t of 92. ' 

(9) SiiLUiliOnd^J. 

(lf>) §) i*r> I’si fti “od ft-. 

(11) Jiiiil.lsV.J-SJ.andfJg- 

(12) V> 3i, f of 9|, and ? of j of 

2. Find tlie greatest and least of tho fractions 

(1) 5, iV, S. J, and }. 

(2) HiS^ililV.audlJ. 


ADDITION OF VULGAR FRACTIONa 

7/i. HuLE. Reduce the fractions to equivalent ones with their least 
common denominator ; add all the new numerators together^ and under 
their sum write the common denominator. 

Ex. Find the sum of and 

Proceeding by the Rule given above, 

First, find the least common multiple of the denominators^ 
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therefore the least common multiple =3x5x7 = 105 ; 
tlicrefore the fractions becoTne 


therefore ilicir sum = 


7x7 

49 

15 X 7 

"lOf/ 

10 y. 5 

50 

21 X 5 

“lor/ 

•10 

48 

35 X 3 

105 ’ 

-50 + 48 

_ 147 

1U5 

‘^05' 


49 




■ HI 


12. 


Ileason for the Ruh, 

In each of tlvo c(piivalcnt fractions, we have unity divided into 105 
equal parts, and those fractions represent resp(‘ctivcly 4f>, 50, and 48 of 
such parts ; tliereforo the sum v»f th<5 fractions must represent 40 + 50 + 48 

* 147 


or ,U7 such parts, that is, must ho 


Note 1, If the sum ^f the fractions bo a fraction which is not in its 
lowest terms, reduce it to its lowest terms ; and if the I'csiilt hi* an improper 
fraction, then reduce it to a whole or mixed number; thus 
the same remark njiplies to all results in \ ul^ar Fractions. 

Note 2. Bi'foro aTqdyiiv? the rule, reduce all fractions to their lowest 
terms, improper fractions to whole or mixed numbers, and compound 
iractions to simple ones. 


Note 3. If any of (lie ^:iveii numbers be ^shole or ‘mixed numbers ; 
the whole numbers may he added tosjether os in simple addition, and tho 
fractional parts by the Rule givrn above. 


Ex. 


Find the sum of jj, 3}J, 10*, and . 

3 9 3 14 2 

y + fll i + 1 O3 + - 3 f 10 + + -^ + 

3 14 2 9 

= 134- + j^ + jj + ^,. 


p 

22 


3 14 2 9 

Now to find the sum of ^ ~ ^ 
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Pint, find the least common multiple of the denominators ; 
2 ( 8, Jo. C, 22 

c [ 6. 11 

4, 3,1. II 

therefoic the least common multiple 

= 2xs';x4x;i'‘ ll = ls')20; 
therefore the fractions become 


s^xia-i 

497 

ii X KiVj 

" 1320* 

14 v88 

^232 

io~x «a 

‘ 1320’ 

2 «'2nt 

/>2n 

0 A 2^4 

i;«o* 

i) > 00* 

010 

22 X 00 

“ 1320’ 


therefore tlie sum of the fiactions 

4ori+.]2r)2+r»2B+5£) 

K120 

270* 

L'120 

T .>(-4 » ilmMing niimc rator and denominator by 5, 

_ O ' 1 . 

i > 

therefore the ^\ hole cum 13 + 2 

K\. XtX. 


1. Add together, 


(1) 

i and f 

(i) 

f, and J. 

(3) 

5 and 

(4) 

^and 

(•I) 

/s and /i-. • 

(«) 

/^-aniJI. 

01 

/if and /g. 

(n) 

and 

(9) 

^ and 2}. 

(10) 

/f and 

(11) 

3* and 7h 

(12) 

4£ and 0}), 

Find the sum of 





(1) 

S,i,and/f 


(2) #, ?>andi. 
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(3) 

and 

(4) 

ififi }, •ndn^.. 

(6) 

f, 8, and 

(6) 

}, }, and }. 

. (7) 

h i< “4 5^.. 

(8) 

}, }, }, and }. 

(») 

h 'll' ®®‘l A* 

(10) 

8, 2h and 13ft. 

(11) 

8. t of h and 8^- 

(1?) 

} of f of }, si, and ft. 

(13) 

h \> 8. and ih 

(14) 

}?, ft, and 

(1C) 

i> h “nd 

(16) 

}, ft, it and ft. 

(17) 

1 6i, and f of 

(18) 

100}, 640, 8 "f 701- 

(19) 

261 J, 1742, and 5 of lOJ. 



(30) 

387}, 205}, 394}, and s*of ; 

1701. 


Find 

the value of 



(1) 

H ^ih + 1 i ?r(r + TiSr^oiJ* 



(2) 




(0) 

J 4- J 4- 4- 1 J + j}^. 



(4) 


| + inf22. 

(«) 

2J + 8J + 4|4/5^~4-G?. 



(6) 

^ f H + 7 4- 4- ^ 

of}. 


(7) 

5}+gof?of3} + 9-'« + ?of}of4. 

(8) 

8of]2+8of|+33ofiSof,V;^H 

5 of 32 of g\ of 1ft. 

(9) 

270J+ 650^ + 5000} + 53} ■ 

Vlr}). 


(10) 

} of 2 +/j of (1 + }J)+3}+ 

«l of 

il+}}. 


SUBTRACTION. 


76. Rule. Reduce the fractions to their least common denominator, 
take the dii|tfcnce of the new numerators, and place tlie common denomi- 
nator nn^Ath. 

Ex, Subtract from ^ . 


Proceeding by the Rule ^jgivclfi above, since 8 is clearly the least 
common multiple of the denominators, the equivalent fractions will be 
fond I, 

^ ^ 

and their difference = ^ . 


Jteiuon for the Rule. 

The unit In each of the equivalent fractions is divided into 8 equal 
Jpertsj and there are 7 and 4 parts respectively taken, and therefore the 
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diffcrpp<^e must be 3 of such parts, or, in other words^ tho differenao of 
the two fractions is 

I^ote 1. Remember always, before applying the above Ri:^e^ to 
reduce fractions to their lowest terms, improper fractions to whole or 
mixed numbers, and compoumd fractions to simplo ones. 

JVote 2. If cither of tho given fractions be a whole or mixed namber, 

C most convenient to take separately the difference of tho integral parte 
that of tlie fractional ptirts, and then ad(! the two results togotherf as 
in the following examples. 

Ex. 1. From 4g subtract 2J. 

Here 4-2 = 2, ami = 

therefore the difference of 4g and 
Fus the process expressed at length is 

44g-(2 + l), 

which --.4 4 g - 2 - i. 5Vrt (1 2), 

or =4-5+(J-}) 

=2+J 

=2i. 

Ex. 2. Take 2g from 41- 

Now § cannot be taken from J, since it is the greater of the two ; we 
therefore add 1 to and take ^ from 1 -f } or j ; and then, in oxdor that 
the difference may not be altered, we add 1 to tho 2. 

Now 

4-3=1; 

therefore the difference of 4J and 2g = IJ. 

For the process expressed at length is 
4 + J-(24g) 

which =4+l+J-(2 + l + g)*(adding and subtnetinff l)j 

=4-3+i-| 

= 1 + J 

= 1J. • 


Ex. XX. 

' 1. Pind the di£^gt|ai>« lie^Mlpi 

(1) Jand|. land}. <.3) iaad^. 

(4) ^and^ 

.(7) 2|andl}. (ft) 9T^mAaSit, (9) 6|aitd^ 

ao) ISAandO*. (11)’ 60*^ and 47*. (12) 42 and 3^ 
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^ (13) and (14) 90^^^ and 25^%. 

(15) 21 and 1?, 5?. (in) 125 and ^ of 14. 

,(17) 4r,J and Ul (19) ^ and ,/g of 1 J. 

(19) ?. of J of 5 and? of 2. 

(20) \ of ? of J of &2 and j of of of 1/jj. 

2. Ily how much docs J of J of exceed of Vi-—? A ^ 

3. Add of 5 to 2J an^ subtract JJ fiom the result. 

From the sum of 11 J and 8.; subtract 91!J- 

5. Ily how much does the differeiice of 5ji!; and 2J exceed the sum 

o^ k + I'V i ^ 

6. By how much docs the sum of the fractions 1 and exceed 
their difference ? 


MULTIFLICATIOK 

77. Rni.i:. l^Iultiply all tlio numerators together for a new nume- 
rator, and all the denominators together for a new denominator. 

Ex. Multiply “ by . 

Proceeding hy the Rule given above, 

3x5 15 

7x8''*?,G* 

Reason for the Rule, 

If ^ be multii)lIod hy 5, the result is Art. (84). 

But this" result must be 8 times too large, since, histead of 
multiplying hy 5, we liavc only to multiply by J, wlucli is 8 times 
fimalle^ton 5, or, in other words, Ls onc-cighth part of 5. (Consequently 
the prWfct above, viz. y mubt Ixi divided by 8, and 
Art. (CO). 

Note 1. The same reasoning wjll apjdy, whatever be the number of 
fractions which ha\e to he multiplied together. 

Note 2. Before api)lyiiig the abovo Rule mixed numbers must be 
reduced to improper fractions. 

Note 3* It lias been shewn tliat a fraction ia reduced to its lowe.st 
terms by dividing its numerator and denominator by tlieir greate'^t 
comix^n measure, or, in other words, by the j>roduet of those factors 
'w^hich are Common to both : hence, in oR cases of multiplication of 
fractions, it will he well to split up the numerators and denominators os 
much as i>ossible into the factors which compose them ; and then, after 
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potting the several fractions under the form of one fraction^ the sign of 
X being placed between each of, the factors in the numerator and 
denominator^ to cancel those factors which are common to both, J)efore 
carrying into eflect the final multiplication. Thus, in the following 
Examples : 

3 4 

Kx. ]. Multiply ~ and - together. 

Product . 

4xfi 


Now cancelling, f.c. dividing the numerator and denominator by tho 
common factor 4, we see that 


product = 

o 

11? 3 

Kx. 2. Multiply - , and - togather. 

Product 

2x3x4 

(or cancelling, i. c, dividing numerator and denominator by the produc^of 
common factors 2, 3,) 

_ 1 
4* 

Kx. 3. Multiply !j . together. 


Product - 


Hxinx27>^4,*i 
it x’24x30‘x“(»0’ 


3 X 4 V 4 X 3 X 0 X 5 X J) 

1) * 3 X 3 X r» X (J X 5 X 1 2* 


,(or cancelling, dividing the numerator and denominator by the 
product of tho common factors 0, 3, 9, 5,) 


product 


4 X 4 xjl 

"gVox J2’ 


4 X 2 X 2 X 3 X .T* 
3x2x5x3x4 • 


.^or cancelling, i.e. ’dividing numerator and denominator by the product of 
the^comif^pu factors 4, 2 3, 3,) 

2 

product in its lowest terms - r • 

Ex. 4. Multiply 2^, 3^, 10 g, 20^, and together. 


4-2 



52 


ARITHMETIC. 


Product =2^ xS® X lOg X 20^- x 5^, 

27 81 m 124 

“ 2 " 8 ** 8‘ 0 " 23‘ ’ 

5 X 0 X 0 X 9 x 9 X t> X 23 X 4 X jy 
2x2^4«8y9v23 ^ 

(or cancelling, i.r. dividing nwmerutor and dcnomiiuitor by the pyoc 

the commoh factors 9, 8, 23, 4,) 

, . 5x3x9x9x31 

I^roduct - ^ ^ ,y 

37 8« M 

= '4 ~ » 

-- 9410^. 


Ek. XXI. 

1. Multiply 

(1) |i)y3. (2) Si^yliN (•^) Jby*. 

(4) (.-.) Uby{?. (t!) 7.1 by J. 

(7) :i5by2r:. («) Tibyiof,'.. (9) 12 by 5 of 5. 

(10) J of fl by .li; of 3. (II) iii of 33 by Ijt, of of jj. 

(12) ?jtofl,\«fJi,by of.lTAJof.'fiof If. 

(1 :i) g of 2fJii of I ,,13 of .3,^ by i\ of } g. 

(14) 6 fH. of 3Jf of ,; 7 of .‘11 by liii- of of 1’ of 19.. 

2. Find tlic continued product of 

(1) h’ 'j?» lo» lisit 

(3) of InV, 2?, of 49, uiid 

(4) {\t 2'^, »\’j , 5|*gr, and t>j 

0'5) iefr* ^ 

(®) iiSi> i-jy^ 6of^ J^od IjiJ. 


DIVISION 


78. Rule. Invert the divisor, i.e, take its nuivicrator os a dc- 
nomhmtor and its denominator ns a numerator, and proceed as in Multb 
plication# 

Ex. Divide^ by 1^. 

Proceeding by tbod^c given above;, 

V 
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2^3 ^ 5 10 

n c' h ’^3 a3' 


Jtmson for the Rule. 

If be divided by 3, the result is ^ or (Art. C5). 

11 1 1 O •it J 

This result is 6 times too small, or, in other words, is only ono'-iifth part 
of the required (quotient, since/ instead of dividing by 3, wc have to divide 
by which is only onc-lifth part of 3; and the quotient of ^ divided 
by ^ must therefore be /» times greater than if the divisor were 3. 
Hence the above result must be^ultiplied by 5 in order to give the 
true qqptieiit. 

•Therefore, the quotient — x 5 = -- . 

• o«» t>3 t>t> 


JVote 1. Before ajqdying tliis Ilulc^ mixed numbers must be reduced 
to imjirojKir fractions, and coinp<fhnd fractions to simple ones, as in the 
following Examples : 

Ex. 1. Divide 4-^ by 




13 

'bT 


IS 

3' 


X 


11 

'4 

4 

11 


52 

33 


-lif 


Ex. 2. 


Divide f of I by— of 7. 
4 8 IG^ , 


3 ,7 . 16 f. 


3x7 16x7 
'4x'8‘*16^1 
3x7^ l«xl 

'4x»’‘ 15x7 


3x7x16 
”4x8x 15 X ^ 
3x7x4x4 
4x2x4x3x5k7 
1 

'lO' 



M ARITHMETIC. 

Note 2. Complex Fractions may by this Rolo be rednced to ample 


ThuSi 




2 }. ® 4 ' 2 

4 6 10 


(Art. CO) 


IJ T- i v4x2 

Or thus, ^ i = i — 

2 J 5x4x2 

multiplying; the numerator and denominator of the complex fraction by 
the product of tlio denominators of ^hc simple fractions, 

20 10 ■ 

4.}__ ft 


Agoin, 


30 

-1. 


30* 

2 1 ' 


9^1^ 3x3 

2^30 2x3x10 


Ot thus, 


Again, 


Orthos, 


” 20 * 
ftx2xl 
3()==^Z^“^Ux2x“’1 

= ^ — 

00 “ 20 * 

30 ^ 30 ^‘ 7 ^ 30__0 
Y"^'l '2 
2 3x10x2 

“ 1 






3x3 


30 _ 3 0 j ^ 2 

4}“’^- ~ Jxix2 
20 

= ■9= 


1. Diyide 


Ex. XXII. 


(1) 3V!. 

(2) |byf 

(3) 

|byi2. 


(5) jjbySJ. 

(8) 

Hby}f 

0 2^by4J. 

(8) Mbyfofs?. 

(£>) 

2iiirby6?of2i. 

11 Siofaiofjbyrs. 

8lof6|of3Jby9Jof^of7J. 

(12) 

mbyj. 
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(13) Joffof80J-of 9by^of Jofj^ofOj. 

. (14) lof^ofiiofl/xbyVTofiVarofJioflA 
. 2. ^Compare the product and quotient of 2J by 3J. 

3. Reduce to simple fractions the following complex fractions : 


0) 

i 

n' 

(2) 

2r 

<», f . 

<« 

(5) 

131 

'20' 

(«) 

5(5. 

5 5 * 




79. MiffCcUancous Examplca in Fractions worked out. 


Ex. 1. What number added to j will give 2J ? 

Thig question in other words is the following : What number will 
rci^ain after J has been subtracted from 
Now 2J-(i- + /;i) 


'A 


Therefore the number required 

• Note. It will be remembered, that all quantities within a yinculum 
are equally affected b) any sign placed before tho vinculum. 

Tl^s in the above expression, —(i+{i) means that the sum of 
^ and has to lie subtracted from 21 ; whereas — J w’ould mean 
that J had to be subtracted from 21, and then {w had to be added to the 
result. 


Ex. 2. "IFhat number subtracted from 14’J will leave 1} for a iw- . 
maindcr ? 

Number rcquil:ed = 142 ” ^ J 

= (14 + l+S)-(l + l+3) 

=(14 + V)-(2.'-2) 

= 14-2+(V--J) 

= 125 . 

Orthus,. 

, =12J. 

Ex. 3. What number multiplied by 1 J will produce 14f ? 

This question in other words is the following ; " If 14J he divided iby 
1|, what will the quotient be V’ 

But lii. 
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59 8 

"" 4 ^ 11 
59x2^118 
11 ” 11“ 


= 10.^f. 

Therefore the number required =10j^j. 
i Ex. 4. What number uivided by 1 J will produce lOiV ? 

This question in other words is the following : “ What is the product 
oflj and 

The product of Ig and lO^^^ 

= V 

= ]4J. 

Ex. 5. Reduce the expression 




to ‘its simplest form. 


_42-10 y 7 
— fl » ^ V 


Ex. 6* Simplify the expression ■ T y 

6+4+3 

* + 

1 1 1.1 
^ 3K4J f 

ii_ 

126+90+70 


315 
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13 315 13 x3x105 

~12^ 286 “3x4x 13 jr22 

= ^-* = 117. 

J!8 «»• 

Ex. 7. Divide - S of by 21^ + + 4 J of 6. 

a}-fofA=y-s 

117-3 

3ir 

- 1?? 

“ 36 ’ 

2U-^,^+.4*of5 = 21f+j| + l?f« 

=21^4 + 1 

= 21 + 213 - 
=21 + 21+J + J 
=21 + 21 + J 

2.5J) 


therefore the quotient required = 

ou C 
* >109 6 

30 ^ 259 
109 6 

^GxO 259 


Kx. 8. Simplify the expression 

13°^l+L. 

3+i. 

1 1 

3 + i V* 


New; 
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1 

39 

"■39 + 4 

39 

43* 

thferefon ^ 

3 + 1 

3 

^ 43* 


Ex. 9. Simplify J 

|22 + .^of 

7 

AH 

2 p 

-I5V 

The expression 







(1 

- 5 

} . SOS 

( 4 

2 

1 

) 228 


r> 7 

5** 

5 

2 1 22i' 

* " / 4 

^ 2 1 

19 

"3^ 

5 ! ^ 

in 

I 7 r> 2 

) 

228 


1 4 

.28 " a 


305 



(the least common multiple of 4, 33, and 3, =^33 x 2 ^3 
(11x19 X ^ 1 75 X 2 X 3~ 2 X 38 V 2 , 

38 X 2 X 3 ' ' ^ 


223 


5 327 + 1050-152 ^ ^ 228 
( 228 ^ 305 


1377 - 1^)2 2 ^ 
228 ^ 305 

im ’ 

305 

= 6 . 


Ex, XXIII. 

« 

Miscellaneous Questions and Examples on Arts, (58 — 70). 

I. 

1« Define a fractmn ; what is the distinction between n Vulgar and 
m Deoimal fraction? l|ow many different kinds of Vulgar fractions are 
ihml Give an exam^c of each kind. 

^ 2. Find the sum and di£ference of ^ of 7|> and 1} divided hy ; 

Os «nn of % } of 8}, and f -4-1. 



QUliSTIONS AND EXAUPLEB IN FRAOnONB. $9 


^3. Amplify 


•>, 0) lJ+Jof6J}x{J+J|Hfr (2) 

• «f f /i5\ o . 1 

4jV4Fl • <*> 

2 + 44-6 

^ 4. Shew that the fraction ^ between the greatest and least 
of tl|e fractions and • 

/ A The difference of two numbers is 15^ ; tlie greater iwmbar is 
6ud the smaller number. 


Il« •If the numerator and denominator of a fraction bo both mnltip^ 
or||k>th divided by the same number, the Value is6 the fraction Is not 
alfOred : prove this by means of an example. 

2. What number subtracted/rom 41 } leaves 19}> t and what number 
multiplied by of produces ilj of ^ ? 

3. 'When is a fraction said to be in its low&tt terms ? 

Reduce the fractions and their lowest tenns. 

4. Simplify 

(1) + 1^, 

3} Il + J 


(2) 8Jof6tof5-JofA- 


(3) (A+A)-(3-jl)’<(J + i). (4) 




6. Divide tjie product of 2^ and 2| by the difference of2^«i4skj 
Explain why it is nccessaiy^ in the addition and subtraction of frootioUlh^ 
reduce the fractions to a common denominator. 

HI. 

1. Shew by«Bn example that multiplying the numerator of U froofion 
by any number, is the same in effect os dividing the denominator ^ 

number, and conversely. 

Simplify 

XI) .2754+62j^+103H+iof4X«0f. (2) «f-=- W 

SJ 9 2 4f' 4J+3J 4^' 

'3. tVlilch is the greater, ^ of 4 or } of 5 ? and by bow madbl ' 
f^ivide the sum of the fractions f and ^ by the prodiu^ 
and reduce the result to its lowest terms. 

Whatr number is that, frum whidi.if you dsduot }in| 
jfomalnder odd the fuoti^ of by ^ tihu 
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lY. 


1. Define a Vulgar fraction ; an improper fraction ; and the terma 
numerator and denominator of a fraction. 

Prove by means of an example the xule for the multiplication of 
fractions ; and multiply the sum of f of ^ and 1} by the difference of ^ 
and in 


(fi) H. 


2. Reduce to their most simple forms the following expressions : 

(1) j ^ ® fi of (7] + 5). (2) J 

(3) (4) Aof(l-f.n) + Jof,Vof(7-2‘0-J. 

i-f * 

o. MTiat number added to f of ( J + J + J) makes 8} ? and what 
number divided by } of J of J will give ? 

4. If I pay away J of my money, then J of what remains, and then J 
of what still remains ; what fraction of the whole will be left 1 

6, Explain the method of * comparing ' fractions. 

Compare the product and quotient of the sum and difiFerenco of 
and 6}. 


V. 

' 1. State the rules for multiplying and dividing one fraction by 
another ; and prove them by means of an example. 

multiply the sum of J, 1 and f by the 

difference of ^ and and divide the product by of 1] J. 

E. ;,Redpce to their simplest forms 




(2) 

4+i-ii 

(3> 


• 


(4) 


(S) 


(<^ 

fofi’V+Jof/r 

J of offs’ 

(7) 

3J+5A 


8* , What is meant by the symbol f ? 

Find the least fraction which added to the sum of J, and shall 
make the result an integer. 

4^ Find the sum of the greatesiand least of the fractions f> ^ and • 

sum of the other two ; and the difference of these sums. 



QUESTIONS AND EXAMPLES IN EKACTIONS. 


5. A man has g of an estate, he gives his son } of his share $ what 
lx>rtion of the estate has he then left ? 

VI. 

1. ^tato the rules for addition and subtraction of vulgar fractions; 
and prove them by means of lai example. 

^ 2. Simplify 

(1) t ofJ-5of,V + iofl}?. 

(3) {fx#xl3iK.|J*<f + 40}. 

3. Define n proper^ mijt^ed, anc^ compound fraction. Explain the 
mcthodfcof reducing a compound fraction to a simple one. 

£x. 5 of J of ,Yi- of H- 

4. Shew by means di* an example how a fraction is affected if the^ * 
same number he added to^ts numerator and denominator* 

• 20j 41J. 

5. Multiply 3J by 3j\j, and divide by — - , and find the difference 

between tbc sum and diffenmcc of these results. . ' 

fi. What luimber added to will produce and 

number divided by will produce 


.( 2 ) + 

^+6yloy 

(4) 

2J 8,V* 


VII. 

1 . Shew from the nature of fractions that f -f J - 3 j . tlmt | of f 
and thdl f =“ ]4. 

2. Simplify . 

t + (2)-2J + 32+^f+*.6j5. 

(3) (»}of41)l(2J-%)of(8J-i) . 


(4) (iSfOr3i) + (t^e)-(iJ-^)-(2*-{)- 


3. I^plify I II'® rewiltJ^p the sum of , 

4. Add together Jr, }, and subtract the sum from 2, multiply Huj 

. result by | of J^ of 8, and find what fraction is of 99. . . 

6. In a match of cricket, a side of 11 memShuie a certain number of W 
nms, Ae obtained of the numbe^ each of two others ^th, and 
of fhreo others ^th, the rest mad^jp^tween them 126 ; which was ^ 
•remainder of the score, and 4 of theillbil^ 5 limes as maw as^ 
othet. What was the whole number of and ^ score of 
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DECIMALS. 


80. It has been stated that figures in the units* place retain their 
intriniic valuf^^ while tliosc to the left of the units* place increase' tenftM 
at each step from the units* place ; therefore, according to the same nota- 
tion, as we proceed from tho units* place to the rhjhty every successive 
figure would decrease tevfoltL We can thus represent whole numbers or 
inUgers and fractions under a uniform notation by means of figures in the 
units* place and on each side of it; for instance, in the number 6(573'241 2, 
the figures on the left of the dot ' represent integers, while those on the 
right of tlic dot denote fractions. The number written at length would 
fltand thus, ^ c 

5 X ] 000 -I- C X 100 + 7 X 10 + 3 + 4- ’ixiVo 

The dot is termed the decimal point, and utl digits to the right of it 
ore called Dkcimaus, because the^^ are fraction? with cither 10, 100, or 
10 X 10, 1000, or 10 X 10 X 10, &c. as their respective denominators. 

01. Jt may lierc bo observed, that, 'when a number is multiplied by 
itself any number of times, tlie product is called u Power of that number; 
beiifg called the second^ thirds fourth^ &c. power, according as the number 
is iaultiplied once, iwice, three times, &c. by itself, that is, according as it 
is employed twice, three times, dec. as a factor. 

82. It will ho seen from what has been said, that Decimals are in 
fact fractions having either 10 or some power of 10, for their dfenoini- 
uators. For this reason also they are called Decimal. Fractions, in 
contradistinction to Vuixjau Fractions, whicli, as we have seen, are 
represented by a difTerent nutation, and not limited in their denominators 
to 10, or powers of 10. 


83. Fi*om the preceding observations, it appears tliAi 

First, ■‘Zo-iH Jq + 100 + jQyy mm ■ 


Now the least common multiple of the denominators of the fraction? 
is 10000 : therefore, rediicirig the several fractions to equivalent ones with 
their least common denominator, wc get 

10 1000 100 100 ^ 1000 10/ 1009b 

2000 + 300 + 40 + 5 
10000 

2345 


10000 * 
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Secondly, -00324 loo ■*" 1600 10000 100000 

(^e least common multiple of the denominators is 100000) 

0 10000 0 1000 ^ 100 2 10 4 

'^ lo ^ ioooo’^ 100 ^ 1000 ^iooo ioo"^ loooo ^ lo iobtSEK) 

|)O0j_2O + 4 
100000 
024 

"‘100000’ 

I hi tdly^ 50 016 = 5 x 10 + 0+ + itfoiy 

^the least common multiple of the denominators Ls 1000) 

•5x10 1000 6 IpOO ^ 100 1 10 6 

i ^ lodo' 1 ^ io()d 10 ^ loi) itk) ^ Id **■ iood 
50000 - 6000 + 000 + to -f 6 
1000 “ 

56810 
'KXK) • 

^ Hence, '\vo infer that every decimal, and every number composed of 
integers and decimals, can be put down in the form of a vulgar fraction, 
with the figures comprising tlie decimal or those composing the integer 
and decimal part (the dot being in cither case omitted) os a numerator, 
and with 1 followed by os many zeros as tlicre are decimal places In the 
given number for Iho dcnoiniiiator. 


, M, Conversely, any fniction having 10 or any power of 10 for its de- 
nominator, as YoVu j represented in the form 56*810. 

,, 56816 5‘5simXK) + 6^'in00 + C <100 + 1 xlO + 6 

ToW' "id(io 

5x10000 Gx 1000 8x100 lxlO» J5 

1000 1000 fooo fooo ■*’io 6 d 

~ 5 X 10 + G + /o + yji^ + Y^^^^ * 

= 56*816 (by the notation we have assumed). 


85. 


A^jain, by w*hat has been said above, it appears tliat 


• 327 = 

•a327= 


J^27 

1000 

327 

lOOOf) 
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•3270 = 


3270 _ 327 
lOOOb " KJOO' 


We see that ’327, *0327, and ’3270 arc respectively equivalent to frac- 
tions which have the sfune numerator, and the fii*st and third wliich 
have also the same denominator^ while tlie denorninQtor of the second is 
greater. 

Consequently, *327 is enual to *3270, but *0327 is less than either. 

The value of a deeiinal is therefore not alTectcd by ajfixhuj cypher to 
Jtho right of it; but its value is decreas'd by prefixing cyphei*s : wliich 
f^flect is exactly ojiposite to that which is produced hy afiixiiig and pre- 
fixing cyjdiers to integers. 

(10. Hence it appears that a decimal is mnlttjdled by 10, if the decimal 
point ho removed one place towards the right \\i\m\; hy 100, if two places; 
by 1000, if thrrr places ; and so on : and eonvcr^el^', a (h'l imal is divided 
by 10, if the ludnt be removed one place to the left hand ; by 100, if <ea' 
]>laces; by 10<)0, if three ]dac€S ; and so on. 

Thus r.0;'10. ff.vio .50. 

0*0x1000 X 1000 -3000. 

3 - 0 - 10 . 

3*0-1000- --- i -- *0031;. 


87. The advantage arising from the use of decimals consists in this; 
vii. that tlie addition, subtsactiun, mulliidication, and division of decimal 
fractions arc mucli more easily performed than those of rnlgnr fractions; 
and although all vulgar fractions cannot he reduced to fniito decimals, yet 
we can find decimals so near their true value, that tlio error arising from 
using the decimal instead of the vulgar fraction is not perceptible. 


Kx. XXIV. 

] . Convert the following^ decimals into vulgar fractions : 

•1; -3; '31 ; '3]i ; '31111; '31111111. 

2. Convert the fallowing decimals into vulgar fractious in ftieir lowest 
terms : 

•5; ‘25; *33; '05; '005; *236; *0256; *000256; '0000812.5. 

3, Express os vulgar fractions in tlicir lowest tcniis : 

•075 ; • 8« ; 3 02 ; 3-434 ; 343-4 ; -03434 ; -060006 ; 230-409 ; 2-30^^?^'* 
2137-2; 91300-0008 ; 24-000C26 ; 8213-7169126 ; *00083276 ; l-OOOOOb; 
•OOOOOOOOl. 
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4 . Expreaft as declTnals* 

^5 Ai Air^ lAtf*’ t*WA* Aftnr* 

nfAfo; Afc; 


4. Multiply 

•7 separately by 10, *100, 1000, and by 100000 ; 
•006 separately by 100, 10000, and by 10000000 ; 
•0431 separately by 100, and by 104)0000; 

16*201 separately by‘10, 1000, and l)y a million ; 
9*0010 by ten hundred thousand, and by 100. 


6. Divide 

•51 separately by 10, 1000, Imd by 100000 ; 

*008 separately by 100, and by a million ; 

5*01 G separately J)y 1000, and by 100000; 

378*0180 separately by 1000, and by a million. 

7. Express according^ to decimal notation, five-tentlis ; sevens 
tenths; nineteen hundredths; twenty-eight hundredths; bve thousandths; 
ninety-seven tenths ; one millionth ; fourteen and four-tenths ; two hun- 
dred and eighty, and four ten-thousandths ; seven and seven-thousandths 
pn^huiidn'd and one hundred^ thousand ths ; one one-thousandth and one.^ 
/cn-millionth ; five -billionths. 

8. Express the following decimals in words : 

*4 ; •2.*> ; *75 ; *745 ; *1 ; *001 ; -OOOOl ; 23*75 ; 2*J175 ; *2375 ; *00002375 , 
1*000001 ; -lOOOOOl ; *00000001. 


ADDITION OF DECIMALS. 

88. Rule. Place the numbers ui?dcr each other, units under units, 
tens under tens, dfc*, one-tenths under one tenths, &c. ; so that the 
d<mmals be* all under each other : add as m whole numbers, and place 
the decimal point in the sum under the decim|;l point aboire. 

Eol. Add together 27*5037, *042, 342* and 2*1, 

Proceeding by the Rule givt*n above, 

27*5037 

•042 

342- 

21 

37P6457 

iVbl#. The same method of explanadon holds for the I 
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ru'es of decimals^ which has bc^n given at length in explaining the Rules 
for Simple Addition, Simple Subtraction, and the other fundamental rules 
in whole numberH. 

Heatton for the above proceaa. 

If wo convert the decimals into fractions, and add them together as 
such, we obtain 

+ *042 + 042 + 2*1 , 

275037 42 342 21 . 

" 10000 ^iooo'^ "i ■^10’ 

(or reducing the fractions to a common denominator), 

2750.^ 42( 342()r)00 21000 

iotKio KHx'xt ' 10000 ^ ioobo 
37l64fi7 
iWKK) 

:{71-<)4.'57, (Art. 04). 


Ex. XXV. 

1. Add to(f«ther: 

(1) -204, 14-;i(il2, -01, 02'47, and '00075. 

(2) 202'] 5, 3'225, 2 1 , 'fHtOl , .T-l'OOr), and 'OOlOOi. 

(3) 14-04, ■00a';7, 1-5, 5(!07'25, 530, and '0067. 

2. Kxpnrss in one sum : 

(1) -00 + 1(554 1-327 + -0003 + 2700-1 +9. 

(2) 340 + -0027 + -25 + - 1 0(5 + 72-.505 + -001 4 + -0000 4. 

(3) 6-30(54 -)■ -0(K5 + .3(5-207 (- -0001 + .364 + •00((022. 

(4) 725-1-201 + 34-00070 f -04 + SO O + 143-7 1 3. 

(5) 07 0125 + 27-10.> + 17-6 + -000375 + 255 + 3-0125. 

3. Add together : 

(3 ) 2-0000, -041,37, -907641, 1-00000(K>, 67, and 1-6 ; and proTO 
the result. ^ 

(2) -000.3026, 29-99987, 143-2, 5-00002.5, 9(K50, and 3-4073 ; and 
verify the result. 

(.3) 21-74,* -()76, 10100375, -000.5495, and 4957-5 ; and verify the 

result. 

(4) Five hundred, and nine-hundredths; three hundred atfd 
seventy-five ; twenty thousand and eighty-four, and seventy-eight 
dred-thousandths ; eleven millions, two thousand, and two hundred 
and nine million^ ; eleven thousand-millionths ; one bQlion, (^d one 
WUionth. 
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SUBTRACTION OF DECIMALS. 

89- Rvlb. Place the less number under the greater^ units under 
units, te js under tens, &c., one-tenths under one-tenths, &o. ; suppose 
cyphers to be supplied if ntcosbary in the upper line to the right of the 
decimal : then proceed as in Simple Subtraction of whole numbers, and 
place the decimal point under the decimal point above. 

Ex. Subtract 6*473 from 0*23. 

Proceeding by the Rule given abo\ e, 

0*23 • 

6 * 473 ^ 

”^7 


Reason for the nhovc proems. 

If wc convert the decimals intoVractions, and subtract the one from 
'the other as such, we obtain 


0*23-6-473 


023 5473 

100 iuSo 


__ <5230 _ 6473 
■ lObo 1000 

- 

■‘Toco 

*757, Art. (84). 


Ex. XXVI. 

« 

1. Find the diff<;iyiDcc between 2*1354 and 1*0430 ; 7*836 and 2*0006 ; 
ijf 07 and 150*7 ; *001 and *0009 ; *306 and -OOOOS;}. 

2. Find the value of 

(1) 213-6-1-8125. (2) -0610 -*0094187. 

(3) 003 -*0684003. (4) l7*6-13*iX)^. 

(5) *582 -*09047. (0) 9*233 -*0536. 

67-704 from 713*00083 ; 36*009870 from 
6(^078 ; 27’il48 from 9810 ; and prove the truth of cat^ result. 

4.* Required the difference between seven and seven tenths; also 
between seven tenths and seven millionths ; also between seventy-four 4- 
three hundred and four thousandths and one hundred and seventy-fafur-f 
one hundredths ; and verify each result. 


6— F 
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MULTIPLICATION OF DECIMALS. 

90. Rule. Multi])ly the numbers together as if they were whole 
numbers, and point off in the product as many decimal places os there 
are decimal places in both the multiplicand and the multiplied ; if there 
are not figures enough, supply the deficiency by prefixing cyphers. 

Ex, 1. Multiply 5*34 by *21. 

Proceeding by the Rdc given above, 

5*34 

•21 

534 
' 1063 

11214 ^ 

Now the number of dcrimal places in the multiplicand + the number 
of those in the multiplier 2 t-2 -4 : 

therefore product ‘1214. 

Ex. 2. Multiply 5*34 by *0021. 

5*34 

•0021 

534 

1008 

Yvlil 


We must have 6 decimal places in the product ; but there are only 5 
figures ; and therefore wc must prefix one zero, and place a point before 
it thus *011214. 

Reason for the above proem. 

.... .... 534.21 


6*^i4 X -0021 


534 ^ 21 _ 
^ 100 lOOOO 
11214 
1000000 
: *011214. 


Ex. XXVII. 

I. Multiply together : 

(1) QrS and 42; and *42 ; 3*8 and 4*2 ; -038 and *0042. 
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(2) 417 and *417 ; *417 and *417 ; 71950 and 000025. 

(5) 2-052 and *0031 ; 4*07 and 1)16 ; 476 and 00026. 

2. - li^ltiply (proving the truth of the result in each case) 

(1) QVm2 by 0378. (2)^27*35 by 770071. (3) '04375 by '0754, 

3. Find the product of 

(1) 0040 by 7’85. (2) '00840 by *00324. (3) *314 by '0021. 

(4) 009 by *00840. (5) '009207 by C CJSO. (6) *00948 by 29;’ 

proving the truth of each result. 

4. Find the continued product of 1, ‘01, *001, and 100; also of *12, 
1‘2, *012, and 120; and prove the truth of the results. 

5. Find the value of 

(1) 7*0 X *071 X 2*1 20. 

(2) *007 X 700 X 700 3 X OOiyi x 100000. 

DIVISION OF DECIMALS. 

91. First, IVhrn the number of decAmal places in the dividend exceeds 
Uhe p^umber of decimal places in the divisor. 

Rule. Divide as in wliole numbei*s, and mark off in the quotient a 
number of decimal places equal to the excess of tho number of decimal 
places in the dividend over the number of decimal places in the divisor; 
if there are not figures sufficient, prefix cypliers as in Multiplication. 

Ex. 1. Divide 11214 by 6*34. 

Proceeding by the Rule given above, 

5*34) l*121-i (21 
1(K58 

534 

• • 

Now the number of decimal places in tlue dividend - the number < 
decimal plac^ in the divisor~4— 2 — 2; 

therefore the quotient =*21. 

'£x. 2. Divide *011214 by 53*4. 

53*4) *011214 (21 
1068 


534 

534 
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Now the number of decimal places in the diridcnd - the nui]i>)eT 
decimal places in the divisor 

=6-1=5; 

therefore we prefix three cyphers, and the quotient is *00021 • 

Reason for the above process, 

l'1214-5-34 

11214^534 

"^ foooo ' Kio 

112J4 100 

- X 


11214 100 



A^ain 


11214 , 

>mce =21, and 


100 
1 0000 


21 

iob 


* 21 . 


• 01 1214 -^ 53*4 

Tooodoo'^ 10 

11214 10 

1000000 ^ 534 
11214 

534‘^l(XkM) 

-i _ ^ 

1 100000 


100000 


• 00021 . 


r\ 

1/M\ J 


92. Secondly, When the number of decimal places in the dividend is 
less than the number of decimal places in the divisor, 

^ Ri'le. Affix cyphers to the dividend until tlic numlwr' of decimal 
places in the dividend equals the number of decimal places in the 
divisor; the quotient up to this point of the division will be a whole 
number ; if there be a remainder, and the division be carried on further, 
the figures in the quotient after this point will be decimals. 
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Ex. Divide 1121*4 by *534. 

Proceeding by the Rule given above, 

•634) 1121*400 (2100 

1068 

t 

5e34 

634 

bo 

JfMSonfor the above process. 

1121 4- *534 
^11214 _ ^34 

10 iooo 

11214 1000 

V - 

10 63j 

. 112U 1000 

~6U lb" 

21 xlOO 
:- 2100 . 

t Note, In order to prevent mistakes in the proof of examples in 
• Division of Decimals, always contrive in the process to separate 10, lOOf 
cSrc. in the two froc't ions from the otlier figures, as in the above examples; 
and be sure never to etfcct tlio multiplication if tlierc be tens left in the 
denominator; nor, if there be tens left in tlic numerator, to effect it until 
the lost step of the operation. 

Kx. Divide 172*9 by *142 to three places of decimala 
•142) 172 900000 (1217 C06 
142 

309 

284 

260 

142 

1080 

994 

860 

862 

800 

710 

90 
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Here wo must affix /> cyphers to 172’9 ; for if we affix two according 
to the rulo^ the division up to that point will give the integral part of 
the quotient only, and therefore as the quotient is to be obtained to three 
places of decimals, wc must affix three cyphers more, that is, we must 
affix five altogether. 

Reason /or the above process. 

^ 172 9 ^142 
= 11^^ 142 
10 1000 
1729 10f)0 

“ 142 10 

17M 100000 

“ irz ** i66o 
172.1000M I 
' ~ i42 ■“ 1000 


172000000 

r42 


thenfbre the result 


1217C05... fromt’jove; 

1217«0;5... 

10(H) 


-1217()05. 


Ex. x.wni. 

1. Divide, (proving the truth of each result by FmctiiKis) 

(1) lO-flSr. by 616, ond .‘M'OGBIB by OBI. 

(2) *026076 by 1'00.% and 02916 by -0012. 

(3) -00001 by 27, and 1-77089 by 4-735. 

(4) 1 by -1, by -Ol, and by -0(101. 

(6) 31-6 by -126, and 6 2 by -32. 

(6) .3217 by ■062.'), and -03217 by 6260. 

(7) 4-6.3638 by 81-.31, and 15-454G by -019. 

(8) -429408 by 69 04, and 2147-04 by -036. 

(9) 12 6 by -0012, and ■or).)341 by 000476. 

(10) 3-012 by 0006, and 29.3916 069 by 641-283. 

(11) 130*4 by -(Xm and by 4, and 46-63-1205 by 4007*66. 

(12) 1-69 by 1-3,' by -13, by 13, and also by -013. 

(lb) -00281 by 1 405, by 1405, and by -001405. 

(1^ 72*36 by 30 and by -0036, and 003 by 1-& 

(I«> 6726402-3544 by 7089, and by -7089. 

10363284 76 by 306*26, and -09844 by *0046. 
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(17) 810 by 0004, and 0010610052876 by 2'38645. 

(18) 18368830 S by 2315, by 2S1-6, and by -2315. 

(ii>) -00005 by 2-5, by 25. and by -0000025. 

(20> 684-1197 by 1200-21, and also by -0120021. 

2. Divide to four places of decimals each of the following, and prova 
Uie truth of the results by Fractions : 

(1) 32-5 by 87 ; 02 by 17 ; 1 by -013.- 

(2) -009384 by -0063 ; 6184tI-734 by 1-02. 

(3) 7380-964 by -023 ; 65 by 3 42 ; 25 by 19. 

(4) 176432 70 by -0) 257 ; 74571345 by 0535496-2. 

(6) 37-24 by 2-9; -0719 by 27-65. 

3. ^ind the quotient (verifying each result) of 
(f) -0029202 by 157, nod by 1-67. 

(2) 5005 by 1063125; of 60 06* by 195-3125; of -06006 by 
-0001953125. 

. (3) (7{ofi + ii)by-0005;of31-008byi^gofliofi%%;'7676 

by 163. 

1)3. Certain Vulgar Fractions can be expressed accvtratehj as Decimals. 

Rule. Reduce the fraction to its lowest terms ; then place a dot 
* after the numerator and affix cyphers for decimals ; divide by the de- 
nominator, os in division of decimals^ and the quotient will be the decimal 
required. 

Ex:. 1. Convert J into a decimal. 

6 I 3-0 


'6 

\ 

There is one decimal place in the dividend and none in the divisor; 
tlvereforc there is one decimal place in the quotient. 

Note. In reducing any such fraction os or to a decimal, we 
may proceed in the same way as if w'd wx*^e reducing^; taking c^ro 
how^ever in the result to move the decimal point one place further to tlie 
left for each cypher cut off. ' 


.Thus 


= • 8 . 


~= -06 
60 
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for ill fact, wc divide by 5, and then by 10, 100, &c., according as the 
divisor is 60, 600, &c. 


Ex. 2. Reduce to a decimal. 
10 

16) 6‘00f)0 (-3125 

4 » 

20 

16 

40 

32 


or thus, 16 


j4 , 6-00 
1 4 1-2500 


•3126 


/;j = %3126 


80 

80 


3 3 

Ex. 3. (/onvert _ . and irtto decimnlB. 

512 51200 

Now 612 8 • (M 8 y 8 Oi 
8 ! 3-0(t0 
n I •375(K)0 
8 j •040875000 
•(K)58,)0375 

3 3 

or is equivuieiit to '(K158503/5, and ^ is equivalent to •00005869375. 

.‘>12 oJ200 

Ex. 4. Convert J f 3* 4- 2^”^ + into a decimal. 

i ^ H + ^’iVr. 11 + ?. H +■ A + »'A- 

B j 1-000 '4j<V00 

•125 2-25 

5; 11^ .;r-=‘225 

5 I 2-20 
5 I *440 
•088 

therefore • 'i~-% i“'l^» iVs-'^aej 

therefore the whole expression 

= ll + *6+-125+-225 + *088 
=12-038, 


5 I 3-0 

•6 
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Ex. XXIX, 

I , Reduce to decimals : 

(1) Alias- 

es) I'A 5 i¥ii 5 ^6® J H? ; tJb* 


2, 

Reduce to decimals : 




(1) 

H of 

|2) 

i+1'^ A A'* 

(3) 

Ax'OoeA 

(4) 

5 + -061. 

(5) 

i+i-i- 

(C) 

M 7-6 

(7) 

i ‘75 f r nn 

,9 

(0) 


of7J. 



asK+iVo+niiff 

h4. 

[. 00) -^?. 

m+ll 

* v» 


• 

iVbfr, 10 is sometiincsi called the first powr, 

r of 10, 



10 X 10 





lOx 10x10.. 





10^]0yl0v 

10 y 10 fifth potter of 10, 



^ s^d so on ; similarly of otlicr numbers. 

94. M^e have seen that, in order to convert a vulgar fraction into a 
decimal, after reducing the fraction to its lowest terms and affixing 
cyphers to the numerator, we have in fact to divide JO, or some multiple 
of 10 or of its powers, by the denominator <'r flic fraction : iioav 10^x2 x fl, 
and these are the only factors into which 10 can be broken uj); therefore, 
when the fraction is in its lowest terms, if the denominator be not 
(ymposed solely of the fmdors 2 and .'5, or one of them, or of jM*wers of 2 
.and 6, or one of them.^. then the division of the nuniCratoi by the 
denominator will QQver termiimtc. Decimals of this kind, that is, which 
never terminate, are called indeterminate decimals, and they are also 
called CiiiruLATiNO, Rkpeatino, or REcniniNO Dkcimaiji, from the fact 
that wlien a decimal does not terminAtc, flic same figures must come 
round again, or recur, or be rc'peated : for since we always affix the same 
figure to the dividend, namely a cypher, whenever any'fonner remaindor 
recurs, the quotvmt will also recur. Now when we divide by any 
number, ihe remainder must always be less than that nuin1>er, and 
ihe/cforc some remainder must recur before w'e have obtained a number 
of remainders equal to the number of unita in the divisor. 

* 95. Pure Cibculatino Decimals are those which recur fipm tha 
beginning : thus ‘ 3333 ..., *272727- ., are pure circulating dedmala. 
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Mixi:n C'iRCiJTiATiN(3 Dkcimam arc those which do not begin to recur, 
till after a certain number of figures. 

Thus 'riUnBa , ’Olinfj'JO , are mixed circulating decimals. 

The circulating part, or the part which is repeated, is ca.lcd the 
Period or Repktend. 

Pure and mixed circulating decimals arc generally written down only 
to the end of the first period, a dot being placed over the first and lost 


figures of that period. 

Tlius ’(J represents the pure circulating decimal 'flSfl . 

•dfi -nent; .. 

•finti -(ViOGiio .. 

*l«'l« mixed ’inflO... 

•Oll.'ifi •oii.'iaio... 


fK». Pura dirrnhtinq Decimals may he cOiiverted info their equivalent 
Vulgar Fractions by the following Rule, 

Uunn. Make the period or repetend the numerator of the fraction, 
and for til c denominator put’ down as many nines as there are figures in 
the period or roiietend ; this fraction, roihiced to its lowest terms, will he 
the fraction rcfiuired. * 

JVote, Tlie fraction is only reduced to its lowest terms for the sake of 
exhibiting it in its simplest form. It b not of course actually necessary 
BO to reduce it. 


Exs. Reduce tlie following pure circulating decimals, 
•857142, to their respective equivalent vulgar fractions. 
Proceediiigby the Rule given above. 


•857142 


.<>7 ~ 'll -- 

91) 11* 

857j.42 
099999 


05238 
llllh 
0x15873 
7“x 15873 


•3, -27, 


6 

7- 


The truth qf these results will gppearfrom the following considertUims, 
Let the circulating decimal -3333... be represented by a symbol x; 




«=:'3333... 
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therefore 10 tlmce = 10 times ‘3333.*. 

= 3-;fe33... (Art. 86). 

Now 10 times jr, diminished bj* 1 time .r, will leave 9 times jr, 
and 3-3333. . . - *3333 = 3‘m3. .. 


- *3333... 


=*3 

or 9 times 3; - 

therefore 3 time jr, that w x or *€3333. . . ' 8 = J* 

Next, let the circulating decimal *2727... be i-eprcsentod by x. 

Then, ^ 

*272727... 

here# since there are two figures in each period, we multiply by 100, and 
we h.avc 

100 times JT- 100 timcvS -2727... 

=27-2727... (Art. 86). 

Therefore 100 times Xj dimini.Hhcd by 1 time x, will be equal to 
27-2727 ..-*2727.'.. 
or 99 times 27; 

27 3 

therefore x or *2727 

Nc.xt, let the recurring decimal •8.'/7l‘12 he repre.sented by x. 

Then, X .*857142ir^7342... 

here shkx there Jire six figures in each period, we multiply by 1000000 
and we have 

' 1000000 times x - 1000000 times *867142... 

r.«87'i42e57142...; 

<,herefore 999999 x = 857 1 42, 

86 ^ 42 ^ 


w’hich fraction, reduced to its lowest terms. 


8 

7* 


Note 1. The /)bjcct in each case is to multiply the recurring decimal 
by such a, power of 10, as will bring out the period a whole number. 

Note 2. The powers of numbers are often expressed by placing a 
smalt figure (equivalent to the number of factors and called the index or 
Exponent of the power) at the right hand of the number, a Utile above 
the line. 
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Thus 10 X 10| or the second power of 10 is expressed by 10^, 


10 X 10 X 10, or the third powek of 10 10*, 

10 X 10 X 10 X 10 X 10, or ihcfifth power of 10 10*. 

and so on. 


97. Mixed Circulating Decimals may be ctmverted into their equivalent 
Vulgar Fractions by the following Rule, 

Subtract tlic hijurcs hich do not circulate from the figures 
taken to the end of the first period, as if both wxto whole numbers; make' 
the result the numerator; and write down os many nines as there an* 
figures in the circulating part, followed by as many zeros as there an- 
figures in the non-circulating part, 'fur the denominator. ’ 

Kxei. lleduce the following mixed circulating JJccimals, *14, 'JlOfi, 
*2410, to their respective equivalent vulgar fractions. 

Proceeding by the Rule given above, 


•li = 


14 -1 
90 ■ 


13 

fi0‘ 


•0138=-- 


•2418= 


138-18 123 

9000 " 9000 

= lowest terms, 

241 »j-2 2416 
9990 “ 9990 
120B 


4995' 


The truth of these results will appear from the following considerations. 
Let the mixed circulating deciuv«il be rcprcbeiited by x in each of the* 
above cases. 


First, let a: --1444... 

If, by multiplication, wo change tho decimal in sucli a manner that 
the non-circulating part is rendered a whole number, and also change 
80 that the non-circidating and circulating parts to the end of the first 
period are rendered a wdiole number, and then subtract the firet result 
frt)m the second, we shall get rid of tho circulating part. Tlius, multi- 
plying. first by 10 to get the 1 out as a whole number, and then by 100 to 
get the 14 out as a w hole numl)cr, we have 

10 times 10 times *1444.. 

= 1-444... 

100 aines«» 14-444...; 



therefore 
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therefore 
Next, let 


100 times jt-IO times s 

- 14‘44i..-r444... 
or 90 times jr- 14*444... 

- 1-44 1 
-13 



.r *013883 . 


Ileie there are throe places in the non-recurrliiR part, and one in the 
recurring part ; therefore multipl}ingirirst hy 1000, and then hy 10000, 
we have • 

1 000 times s 1000 x *01 1)888 

I 

138330..., 

and 10000 times .r mmm .. ; 

therefore subtracting, as before, 

9000 times j*- 138- 13 


•fherefore 


=125; 

125 

^ !)000 

‘^ 72 ’ 


Next, let X •2418118 .. 

Now wo have one place in the non-recurring part, and three places in 
tho re( urring part; therefore multiplying first by 10, and then bj 10000. 
w e liave * 

10 times x- 2*418418 . 

^ 0000 times X - 2418*41 8418 
therefore 9990 times 

-2416; 

^2416 
*“8890 


therefore* 
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Ex. XXX. 

1. Reduce the following vul>ar fractions and mixed numbers to 
circulating decimals : 

(i) (2)iX:5e:if; 

(3) MU : i inA)W (4) 24,Mi : 17:^5 : 

2. Find the vulgar fractions equivalent to the recurring decimals ; 

0) -7 ; -07 ; ’227. (2) 135; '26,3. 

(3) *00185 ; 3 024 ; *01236. (4) •i42n.57 ; '397916; ‘382142857. 

(6) *307092; *6307692; 2*7857142. (6) *342753; *03132132; 8*02083. 

(7) 85*60806 ; 3 6420571 ; 127*00022095. 

98. The value of the circulating decimal *999... is found by Art, (96) 
to be g or 1 ; but since the difference between 1 and *9=1, betwee^^ 1 and 
*99 = *01, between 1 and *999 -=*001, &c., it appears that however far we 
continue the recurring decimAl, it can never at any stage be actually 
But the recurring decimal is corwidertd =1, because the difference 
between 1 and *99... becomes less and less, the more figures we take in 
the decimal, which thus, in fact, approaches nearer to 1 than by any 
* difference that can be assigned. 

In like manner^ it is in this sense that any vulgar fraction can be bdid 
to be the value of a circulating decimal; because there is no assignable 
difference between their values. 

09. In arithmetical operations, >vhere circulating decimals are con- 
cerned, and the result is only required to be tnie to a certain number of 
decimal places, it W'ill bo sufficient to carry on the circulating i)art to two 
or three decimal places more than the number required: taking care that 
the last figure retained be increased by 1, if the succeeding figure be 5, or 
greater than 5; because, for instance, if we have the mixed decimal *6288, 
and stop at *628, it is clear that *628 is less, and *029 is greater than the 
true value of the decimal : but *628 is less than the true value by •000888,.., 
and *629 is greater than the, truq^ value by *000111... 

- Now *000111... is less than *000888. .. 

Therefore *629 ianearer the ti*uc value than *628. 

Ex. 1. Add together *33| *0432, 2*345, so as to bq correct to 5 placec 
of decimala 

•3383333 

•0182432 

2*3454540 


27220311 


Am. 2 72203. 
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£x.^. Subtract '2016 from *080583« bo as to be correct to 6 places 8i»f 
decimals. 

•0895863 

•291CGG7 

•Gfl791G6 ^ns.*C9701. 

J\^o/e, This method nm3' be advantageously applied in tlie Addition 
and Subtraction of cirt'uinting decimals. In i\rm Multiplication and Divi- 
sion, however, of circulating decimals, it is always preferable to reduce 
the circulating decimals to Vulgar Fractions, and having found the pro- 
duct or quotient as a Vulgar Fraction, tlien, if necessary, to reduce the 
result to a decimal. fT 


Ex, XXXI. 

(1 ) Find the value (cowcet to C places of decimals) of 

1 . 2-41 « + 1 •! (i + 3 00!) + -7354 + 24 042. 

2. 2.34 (! + 0 02(5 + *01 2345(5780 + •()044 <5 45(5. 

3. 0-45 - -3 ; and 7-72 - C 04.5 ; and 300 - -04724. 

(2) Expn-ss the sum of and and the difference of 10^- < 

aiii5 4j'‘^, Oil ix'curring decimals. 

(3) Multiply 

1, 2-3 by 5-6 ; -7575 by -30(5. 2. -40(5 by 02 ; 825 by -3(5. 

a 7-52 by 48-3j 3(50 by -C. 4 . 314.5 by •4207; 20f by - 04 . 

(4) Divide 

1. 190-02 by 4 ; -37692 by -06. 2. 64 by..37 ; 13-2 Hy 6% 

a 4113M9 by 50*7G45 ; 2*10555 by '04 ; 'G55990.3 by 48*70. 


Ex, XXXII. 

MheeUaneout Questions and Exaihplefon 

I. 

, (1) l>chne a Decimal; and shew how its value b affected by affixing 
and prefixing cyphers. Reduce *0025, and 3*14159 to fracUons; and ex« 
pfess the difference lietwecn 20^^^ and 17^ as a deeiinaL 
jr(2) Find the value of 10| + + both by vul^r fractlonf, 
and by decimals ; and shew that the results coincide. 

1^(3} . Find the sum, difference, product, and quotient of 573*0M aiiA 
*000754 ; and of 1*015 and *01015, a^ prove the truth of eadi residtk 

e 
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' (4) If 8 Tulgar fraction, being converted into a decimal, do not 
terminate, prove Uiat it must revur. AVhat most be the limit to the 
number of figures in the recurring part? Is convertible into a 
terminating decimal ? 

(5) Simplify 1. 2J + 72® +31Cj^ + 2‘875. 2. 02C649+2|J. 

<18 + -0091-^-0I6. 

TIS vide - ^ t 

ioa5/^ m{\ 

1-0714205. Divide Ol OGO by 07*5(5. 


( 6 ) 


reduce the quotient to 4}ie form 


II. 


(1) Write doviTi in a decimal form seven hundred thousand four 

hundit^d and nine billionths. Express 12*13+5 as a fraction, and ijfoWopo 
as a decimal. * 

(2) State the effect as regards the decimal point of multiplying and 
dividing a decimal by any given power of 10. \rrite down in words the 
meaning of 3970n8*4050()0 ; multiply it by 1000, and also divide it by 

‘ 1000 ; and write down the meaning of each result in words. 

< • 1 (3) What decimal multiplied by 125 will give the sum of g, ^7^, J, 
•0937;> and 2*4(J ? 

^^4) Multiply 1*05 by 10*5 ; and n^duce tlie result to a fraction in its 

lowest terms. Divide '8727500 by 1020; find the value of j 

*UUu 

reduce decimal. 

,(5) Simplify, expressing each result in a decimal form, 

1- XO^O^ofH. 2. (21 + 0)^(3A«^). 

> (6) Find a number which multiplied into 010:^-45R will give a pro- 

duct which differs only in the 7th decimal place from 7023’0572. 


III. 

0) Divide (j04'1197 by 1200*21, and also by *0120021 ; and 594*27 hy 
•947 to three places of decimals, and explain fully how the position of Uie 
decimal point is determined in each of the quotients. 

^(2) Simplify, expressing each result in a fractional and deeim^ ibrm, 
•015x2jl 3:V-*04 

"-035 • ^ 5 -*0025* 

a. t+*14+i of 1-0784. 4. (t-i)x(| + l}). 
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(3) Is meant by a * Recurring DechnaV ? Whai kind of vnlgwr 
fractions produce sucii decimals ? Stdte the rules for reducing any re- 
cunii^*decimal to a vulgar fraction. Multiply 5*8i by *4683^ and divide 
1*13 by *(1(110132. Is reducible to a recurring decimal ? 

(4) Shew that if be added together^ (1) as frac- 

tions, and (2) as decimals, the results coincide. 

- (^)) A man walked in 4 days GO miles ; in c^ch of the tlirec first days 
lie walked an equal distance, in the fourth day he walked 13*05 miles ; 
find the amount of his doily walking. 

. (G) A person has *1875 part of a mine, he sells *17 part of Ilia share ; 
what fractional part of the mine has he &ill left? 


IV. 


^(1) State the Rules foi; the Addition* and Subtraction of decimals. 
Add together 1*23, *123, *0123, ’0012if, and 123; and find the vulgarfrqo- 
tion corresponding to the result. Find the fraction equivalent to 31*457457, 
and subtract it from the fraction 

.. ^2) Write dowm in figures the number, three millions six thousand 
opd five. Also write down in words the signification of the same figures 
tvhen the hist is marked off as a decimal. 

(3) Compare the values of 5 x *05, 1*5 x *75, and 2*625 -j-5. 

(4) Find the product of *OH7i47 by '333; and the quotients of 
■12693 by 19;39; of 132/90 by *245: of *014904 % 3./^ ; of 61061 by 
3 05 ; and of 61001 by 3^)5000. 

p) Shew that tlic decimal *00437532 is more nearly reprcseuUi by 
*90438 than by ’90437 ; and find the value of 


16 X 


1 


l.j. 1 

5 3 X S’* **■ 5 X 5® 




+ &c, 


J 2;i» 


accurately to 5 places of decimals. ^ ^ ^ 

. (P) A person sold *16 of an estate to one person, and then of the 
remainder to another person. M^hat part of the estatOydid he still retain ? 


V. 

*(1) Express i‘(6i + 2J-3), product of 

(3J— of f as decimals. 

(2) Simplify 
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a of3oJ-.3J)4.(2-60*25-f7J). 4. ‘593 *78 x *36^ 072. 

(3) State at length tlic iidvant^igcs which decimals possess over vulgar 
fractions ; what dibiul vantages have tliey I 

Shew whether ^ loi! nearer to the number 3*14150. 

(4) Find the value of 1 + y + ,—— 7 + , ?. + to 7 places of 

ducimuls ; and also of 

1 / 3 3x4 1 3x4x5 1\ 

10“ ‘‘V i0“'^l i’2'‘l0‘'^lx2x3’‘i0*/ 

expressing it ( 1 ) as a decimal, and ( 2 ) as a fraction. 

* 

1 (5) Find the Eartli's equatorcal diameter in mil(‘S, supposing the 
Sun’s diameter, whicli is lll*4o4 times as groat as the equatorcal diameter 
of tlie Earth, to he 8H334.') miles. 

(()) 111 wliat sense is a vuigar fraction said to bo the value of a recur- 

ring decimal? Explain how a sufficient degree of accuracy may be ob- 
tiiined in the additifiii ami subtraction of circulating decimals to any givea 
number of decinuil places,* without converting the decimals into fractions. 

Ex. Find the sum of ‘125, 41 33, and 9 ‘457, correct to 5 places of 
decimals. 


VI. 

( 1 ) Provo the Rule for Multiplication of decimals by means of 
the example 40104 multiplied by *030303. Multiply '346 by and 

divide •04313480003 by -0503, and by -OOtiSOO. 

(2) Explain the meaning of J*, and 7^ ; and find what >*ulgar fraefion 
is equivalent to the sum of 20*5 luid 2*05 divided the difference. 

(3) Reduce to their lowest terms , and . 

1 Oo*) "ol U ' t lioU 


01 .1 . -375 X -375 -••025 x 025 

(4) Shew that- = 


and that 


3 + 1 1 

7 + ^ =3*14159 nearly. 


Reduce *! 2931.3i to its equivalent vulgar fraction. 

(5) What decimal added to the sum of and will make the 

fum total equal to 3 ? 

(fi) The quotient being 2^ and tlie divisor *15| find the dividend. 
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CONCRETE NUMBERS. 


XA-BLES. 


100, Oun operations liitlicrto have been carried on with regard only 
to abstract numbers, or Concrete numbers of one denomination. It is 
evident tl\fit if concrete numbers were %1I of one denomination ; if, for 
instancy?, shillings wore the only units of money, yards of length, years 
of time, and so on, such nuiT!^M'i*H would be subject to the common rules 
for abstract numhors. Again, if the concildc numbers were of different 
denominations, and those denominations differed from each other by 10 
•or multiples of 10, then all operations with such concrete numbers could 
he carried on by the rules which have been ^iven for Decimals. But 
jrenorally with concrete numbers Ruch a relation docs not hold between i 
ihe* different denominations, and therefore it is necessary to comniit to 
nVemory tables, which connect the different units of money together, tho 
different units of length together, the different units of time together, 
and so on. 

We shall now put down some of the most useful of these tables, with 
a few brief remarks on each. 

TABLE OF MONEV. 

t 

2«Farthings make 1 Half-penny. 

2 Half-pence 1 Penny. 

12 Pence 1 Shilling. 

20 Shillings 1 P^undf 

Pounds,* shillings, pence, and farthings were f(iTn\eTly denoted by 
£y s, d, and g respectively, these letters being the first letters of the 
l^atin words libra,* solidus, denarius, and quadrans, the Latin names of 
certq^n Roiftan coins or suras of money. £, s, d are still the abbreviated 
forms for pounds, shillings, and pence respectively ; but annexed to ' 
pence denotes 1 farthing, ^ denotes a half-penny, f denotes three farw . 
t&ngs ' shewing that one farthing, two farthings, and three fartblngi 
m respectively fths or and f ths of the concrete unit, one pemvy)^ 
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The following coins arc at prc'ient in common use in England : 

Copper Coins, 

A Farthing, the coin of least value. 

A Half-penny ”2 Farthings. 

A Penny = 4 Farthings. 

Siiver Coins, 

Threepenny-piece ~ 3 Pence. 

Foiirpcnny-pieco ~4 Pence. 

A Sixpence C Pence. 

A Shilling - 1 2 Pence. 

A Florin ~ 2 Shillings. 

A Half-Crown 2 Shillings and 6 Pence. 

A Crown Shillings 

Gold Coins. 

A Half-Sovereign^: 10 Shillings. 

A Sovereign —20 Shillings. 

The following coins liavc been in use at various periods in Englaiid^ 
but with the exception of t)ie first two, which arc used under different * 
names, they are now obsolete : 

Silver Coins. 

A Groat =4 Pence. 

A Tester - 0 Pence. 


Gold Coins. ' * 



£ 

s. 

d. 

A Noble 


e 

H 

An Angel 

-0 

10 

0 

A Half-Guinea... 

- 0 10 

G 

A i\Iark or Mcrk 

-0 

13 

4 

A Guinea 


1 

0 

A Carolus 

-1 

3 

.0 

A Jacobus 

=1 

S 

0 

A Moidore 

=1 

7 

0 


The office at which coin is made and stamped, so as to pass or 
become current for legal money, h called the Mint. 

standard of gold coin in this kingdom is 22 parts of pure gold and 
2/par|i of copper, melted together. From a pound Troy of standard 
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l^old there are coined at the Mint 46f{|fiovereigii8, or £46. 14s, 6(L: there- 
fore the Mint price of gold is ^ of X'46, 14jr. Cd. or £3. 17s, lOJd. por 
ounce Btfndard, (12 ounces Troy = I pound Troy). 

The standara of silver coin.is S7 parts of pure si/ver and 3 parts of 
fofyper. From a pound I’roy of standard silver ore coined 66 shillings* 
Therefore the Mint price of silver is 5#. (W. per ounce standard. 

In the copper coinage, 24 ponce are coineil'from 1 pound Avoirdupois 
of copper. Therefore 1 penny should weigh g^jth of a pound Avoirdupois* 
The coinage is not, according to the present law, a feyof tendrr 
for more tlum 1 2d . ; nor is the «t/ncr^coinage for more than 40ff . ; the 
yo/d coinage being the standard of this country. 


MEASURES JOF WEIGHT. 

TABLE OF TROY WEIGHT. 

101. This table derives its name probably from Troyes in Prance* 
,fthe first city in Europe where it vrm adopted. It seems to have been 
brought thither from Egypt. It has also been derived from Troy-novant, 
the monkish name for London. It is used in weighing gold, silver, 
diamonds, and other articles of a costly nature ; also in determining 
specific gravities ; and generally in philosophical mvostigations. 

The different units are grains (written grs.), pennyweights (dwte.), 
ounces (oz.), and pounds (lbs. otr lbs.), and they are connected thus : 

24 Grains make I Pennyweight ... 1 dwt. 

20 Pennyweights 1 Ounce 1 oz, 

12 Ounces ] Pound 1 lb. or lb. 

Note 1. As (he origin ef weights, » grain of wheat nvos taken from 
thb middle of the ear, and being well dried, was used as a weight, and 
called ‘a /rain.' 

Note 2. Dian^onds and other precious stones are weighed by ' Carats/ 
#ach carat ^weighing about grains. The term ‘carat* appl^ Irtgiold 
lias«a relative meaning only; any quantity of pure gold, orw^old 
alloyed with some other metal, being supposed to be divided into B4 
e/iuol parts (carats) ; if the gold be pure, it is said to be 24 
if 22 parts be pure gold and 2 parts aUoy, it is said to be 22 carats 

Standard gold is 22 carats fuie : jeweUera' gold is 18 cazsls ins# 
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TABLE OF APOTHECARIES* WEIGHT. 

102. Apothocfin'es* weight only differs from Troy weight la the 
tubdivisions of the pound, which is the same in both. This table is 
used in mixing medicines. The different units arc grains (grs.), scruples 

clram8(3), ounces (J), pounds (lbs. or lbs.), and they are connected 
. thus : 

20 Grains... make I Scruple ... 1 sc. or 1 :). 

.3 S^'niple.H 1 Dram 1 dr. or 1 3. 

8 Drams 1 Ounce .. . 1 oz. or 1 

12 Ounces 1 Found .... 1 lb. or lb. 

TABLE OF AVOIRDUPOIS WEIOJIT. 

103. AvoiTduxH)ia weight derives its name from Jvoirx (goods or 
chattels, and Poidit (weight). It is used in weighing .all heavy article.s, 
which arc coarse and drossy, or subject to ^vnstc, a.s butter, m(*at, and the 
<Iike, and all objects of commerce, with the exception of medicines, gold, 
silver, and some precious stones. T'he different units are drams (drs ), 
ounces (oz.), pounds (lbs.), quarters (qrs.), hundredweights (cwts.), tons 
(tons), aiKl they arc connected thus : • 

18 Drams make 1 Ounce 1 oz. 

18 Ounces 1 Pound 1 Ib. 

28 Pound.s 1 Quarter 1 qr. 

4 Quarters 1 Humlred weight... 1 ewt, 

20 Hundredweights 1 Ton 1 Ton, 

In goncral, 1 Stone (1 8t.) = 14lb8. Avoirdupois, but for bntchei's’ 
meat or fish, 1 Stone = 8 lbs ; 1. Firkin of Butter --58 IKs,; 1 Fodder of 
Lead " 19J cwt. ; 1 Greali Pound of Silk = 24 ounces ; 1 Pack of IV’^ool 
240 pounds. 

1 lb. Avoirdupois w’eighs 7000 grains Troy ; 

1 lb. weighs 5780 grains Troy ; 

theieforq 1 lb. Avoirdupois of 1 lb. Troy 
= ifJofllb.Troy 
= of I lb. Troy 
= 14 oz. 11 dwt. 16 grs. Troy 
»»1 lb. 2 oz. 11 dwt. 16 gra. Troy. 
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MEASURES OF LENGTH. 

TABLE OF JJNEAL MEASURE. 

104. In this inensure, which is used to measure distances^ lengths 
brea<Uhs^ heights, depths, and the like, of places or things : 

3 Barley-corns (in length) make 1 Inch, which is written 1 in. 

12 Inches 1 Foot, 1 ft. 

3 Feet 1 ¥iiriJ, 1 yd. 

6 Feet" 1 Fathom 1 fth. 

r 

Yards r 1 Rod, Pole, or Perch ... 1 po. 

40 Polos 1 Furiong, 1 fur. 


8 Furlongs i Mile, 1 m, 

3 Miles 1 League, 1 lea. 

6 O 5 Miles I Degree 1 deg. or V 

Xote, A grain of Barley, or a Barley-corn, is supposed to have boeOj 

the original element of Lineal Measure. 

The following meosuroments may be added, as useful in cortain 
' cases ; 

4 Inches make 1 Hand (used in measuring horses), 

22 Yards make 1 Cluiin ) _ . . t . 

100 Links make 1 Cham j ** 

a Palm -3 inches, a Span 9 hichcs, a Cubit - 18 inches, 
a Pace “5 feet, 1 Geographical Mile - of a degree, 

a Line -- of an incli* 


TABLE OF CLOTH MEASURE. 

105. In this measure, which is used by linen and woollen drapers ; 

2} Inches make 1 Nail. 

4 Nails 1 Quarter ... I qr. 

4 Quarters ... 1 Yard 1 yd. 

5 Quarters ... 1 English £11. 

6 Quarters ... 1 French £11. 
dQuorten ... 1 Flemish ElL 
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measures' of surface. 

TABLE OF SQUARE MEASURE. 

100. This measure is used to mc^ure all kinds of superficies, such as 
land, paving:, flooring, in fact everything in which length and breadth are 
to be taken into account. 

Def. a souAiiE IS a four-sided figure, whose sides are equal, each 
side being perpendicular to the adjacent sides. 

A square inch is a square, each of whose sides is an inch in length ; a 
square yard is a square, each of whose sides is a yard in length. 

144 Square Inches make 1 Square Foot...l sq. ft. or 1 ft. 

0 Square Feet 1 Square Yard... 1 sq. yd. or 1 yd. 

BOJ Square Yards 1 l^uare Polc...l sq. po. or 1 po. 

40 Square Poles 1 Square Rood 1 ro. 

A 

4 Roods 1 Acre 1 ac. 

25000 Square Links - 1 Rood. 

100000 ='l Acre. 

10 Square Cliains—l Acre. 

Note, This table is formed from the table for lineal measure, by 
multiplying each lineal dimension by itself. 

The truth of the attove table will appear from the following consider 
tions, 

SapiM>ae AB and AC to be lineal yards placed perpendicular to each 
other. 

Then by definition A ^CD is a square yard. If A/:, ^ * ?■_ ^ 

JEF^ FB, AG, GH, //C~C limnil foot each, it appears 

from tlie figui*e that there are 9 squares in the square ! 4 j 5 j"!! j 

yard, and that each square is 1 square foot. "liTi 

The same explanation holds good of the other di- c 
mensions. 

The following measurements may be added : 

A Rod of Brickwork = 272J- Square Feet. 

{The work is supposed to be 14 tn,, or rather more than a brkk-4fndr^ 

ihkk^ 
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A Square of Flooring ~ 100 Square Feet 

A Yard of Land =30 Acres. 

A Hide of Land = 100 Acres. 

MEASURES OF SOLIDITY. 

TABLE OF SOLID OR CUBIC, MEASURE. 

107. This measure is used to. measure nil kinds of solids, or figures 
which consist of three dimensions, length, bn^adth, and depth or thick- 
uesa. ^ 

Def. , A CUBE is a solid figure coifiaincd by six equal squares ; for 
instauc'?, a die is a cube. 

A cubic inch is a chbe whose side is a square inch. 

A cubic yard T square yard. 

12 X 12 X 12 or 1728 cubic inches make 1 cubic foot. 

3 X 3 X 3 or 27 cubic feet 1 cubic yard. 

Note, This tabic is formed from tlio table for lineal measure by 
multiplying each lineal dimension by itself twice, 

t The truth of the above table will appear from the following coneidera^ ’ 
tiong. 

If AB, ACt and AD he perj)cndicular to each other, and each of them 
a lineal yard in length, then the figure DF ^ ir X 
is a cubic yard. 

Suppose DH a lineal foot, and JIKLM 
a plane drawn paralhd to bide DC, 

* By last table there are i) square feet in 
side DC, There will tlieroforo be 9 ethic 
fret in the solid figu% DL, 

Similarly if anotlier lineal foot JIN 
were taken, and a plane NO were dra^^'n 
parallel to //L, there would be 0 cubic 
feet contained in the solid figure HO. 

Similarly, there would be 9 cubic feet in the solid figure NE, 

, Therefore, thefe are 27 cubic feet in tiie solid figure DE^ or 111 
1 culpc yard. 

The following measurements may be added : 

A Load of rough Timber -40 cubic feet 

A Load of squared Timbers 50 cubic feet. 

A Ton of Shippiiig «42 cubic feet. 





92 


ARITHMETIC. 


‘ MpASTJKESiOF CAPACITY. 

TABLE OF WINE MEASURE. 

lOR. In tills inoasurc, by which wines and nil liquids, *with the 
exception of malt ]if|iiorfl and water, arft measured : 


4 (jills make 1 Pint 1-pt. 

2 Pints 1 Quart 1 qt. 

4 Quarts .... 1 <Jalb)h 1 qal. 

10 Callous.. . 1 Anker 1 ank. 

10 (iallons .... 1 Runlet 1 run. 

42 Gallons .... > Tierce 1 tier. 

2 Tierces. .. 1 Puncheon .... 1 j)iin. 

60 Gallons. 1 IToi^shead . . 1 hhd. 

2 Hogsheads 1 Pipe 1 pipe. 

* 2 Pipe.s 1 Tun 1 tun. 


TABLE OF ALE ANT> BEER MEA.^URE. 

109. In this measure, by which all malt liquors and water aro 

’measured : 

2 Pints make 1 Quart .... 1 qt. 

4 Quarts 1 G.illon .... 1 gal. 

9 Gallons 1 f'irkin .... 1 fir, 

18 Gallons 1 Kilderkin 1 kil. 

06 Gallons 1 Barrel .. 1 har, 

IJ Barrtds or A4 Gallons... 1 Hogshead 1 Iihd, 

2 Hogsheads 1 Butt 1 butt. 

2 Butts 1 Tun 1 tun. 

• 

TABLE OF (ORN OR DRY MEASURE. 

110. In this measure, hy which all dry commodities, ns com, and 
the like, which arc not usui^lly licaped uhove the measure, arc measured ; 


2 Quarts 


.. 1 pot. 

• 

2 Pottjes 


.. 1 gal. 


2 Giillons 


.. 1 pk. 


4 Pocks 


.. Pbu.s. 


2 Bushels 


.. 1 str. 


'4 Bushels ...... 


.. 1 coomb. 


2 Coombs or 8 Busliela 1 Quarter . 

.. Iqr. 


6 Quarters 


.. 1 load 


2 Loads or 10 Quarters...! Last 

.. 1 last. 
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TABLE OF COAL MEASURE. 

[ / 111., In tlik mcaaun*, whidi is no# mucli used 'Hovr^ as coals arc sold 

by weight: 

4 Peeks make 1 Busliel. 

3 Bushels 1 Siick. 

36 Bushels 1 Chaldron. 

MEASURES OF NUMBER. 

TABLE OF NUMBER. 

112. 12 Units mote 1 Dozen. 

12 Dozen 1 Cross. 

20 Units .• 1 Score. 

120 Units d Long hundred. 

24 Sheets of Papci^ 1 Quire. 

20 Quires 1 Ream. 

10 Beams 1 Bale. 

MEASURES OP TIME. 

TABLE OF TIME. 

113, 1 S^'coud is written thus 1". 


CO Seconds make 1 Minute 

r. 

60 Minutes ... 

.... 1 Hour 


24 Hours 

... 1 Day 

1 day. 

7 Uaj s 

... 1 Week 



A year is divided into 12 months, dhlled Calendar Months, the num- 
ber of days in each* of which arc cnsily remembered by means of the 
following lines : 

Thirty dayt hath September, 

April, June, and Nu^femb^: 

February has twenty -eight alone, 

And all the rest have thirty-one:* 

But leap-year coming once in foar, 

February then has one day mure. 

5f day, or ratlier a mozn solar day, which is divided into 24 
portions, called moan solar hours, is the standard unit for the measure- 
ment of time, and it is the mean or average time which elapses between 
two snccessire transits of the Son across the meridian of any place. 
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The time hetwccn the Sun's leaving a certain point in the EeUptie 
and its return to that point consists of 3^5 242218 mean fiolar dayt, or 
805 days, 5 hours, 48 minutes, 47J seconds, very nearly, and is called a 
9 olar year. Therefore the civil or common year, wliieh contains 805 days, 
is about -Jth of a day less than the so^ar year; and this error would of 
course in time he very eoiiHidcrahh*, and cause? great confusion. 

Julius f’tt'.sar, in order to correet this error, enacted that every 4th 
year should consist of 80(5 days ; this was called Leap or lliaxrjrtilr year. 
In that year February had 29 days, the extra day being called ‘the 
Intercalary day. 

Hut tlie solar year contains 805*242218 days, and the Julian year 
contains 805*25 or 805 1 days. 

Now 805*25 - 805-242218 - *007782. 

Therefore in ono year, tulrc'n according to the Julian calculation, the 
Sun would have returned to the sa.ne place in the Ecliptic *007782 of a 
day before the end of the Julian year. 

Therefore in 400 years the Sun would have come to the same place 
^ the Ecliptic *007782 x 400 or 8*1128 days before the end of tlie Julian 
^ear; and in 1257 years would have come to the same place, *007782 x 1257 
or 97819, or about 10 days before the end of the Julian year. Accord- 
ingly, the vernal e([uinox which, in the year 825 at the (*ouncil of Nice, 
fell on the 21st of March, in the year 1582 (that is, 1257 years later) 
happened on the 11th of March; therefore Pope (iregory caused 10 days 
to be omitted in that year, making the 15th of October iinmcdiateU' 
Bucceed the 4th, so that in tlie next year the vernal equinox again fell 
on the 21st of March ; and to prevent the recurrence of tlie error, order; d 
tliat for tile future in every 400 years, 8 of tlic leap years should be 
omitted, viz. those which comidete a century, the •aumhers c^xpressing 
w*hich century, are not divisible by 4 ; thus ICKK) and 2000 are leap years, 
because 1(5 and 20 arc exactly divisible by 4 ; but 1700, 1800, and 19(K) 
are not leap years, because If, 18^ and 19 arc not exactly divisible by 

This tlregorian style, which is called the new style, was 'dojited in 
England on the 2nd of September 1752, when the error amounted to 
11 days. 

The Julian calculation is called tlie old style: thus Old !^Echaelmas 
and Old Christmas take place 12 days after Neiv Michaelmas and New 
Christmas. 

In Iluasia, they still calculate according to the old style^ but in the 
0thw countries of Europe the new style is used. I^r Harris Nicolas in 
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hu Chronology gives the dates at which the new st3^1e was adopted in* 
different countries. Of course it was •almost immediately adopted by 
moat of the Roman Catholic courts of Europe. 

TABLE OF ANAULAR MEASURE. 

114. 1 Second is written 1 8(‘c. or 1". 


60 Seconds make 1 Minute 1 inki. or 1'. 

60 Minutes 1 Degree 1 deg. or 1®. 


90 Degrees 1 Right Angle... 1 rt. ang. or JH)®, 

The circumference of everj” circle isJcoiiHidored to be divided into 
6G0 equal parts, each of which is often called a degree, ofi it subtends uii 
angle of 1** at the centre of the circle. 

^ 115. An Act of Parliament "fou Ast^EitT.viMNo and Rstaulisihno 

Uniformity of IPkiohts and Mea^jituks,*' in this kiiigdum, came into 
opcratioji on the first of January, 1826. 

It is thenjby enacted. 

First; that the brass Standard Yard of 1760, then in custody' of the 
Clerkoof the House of Commons, shall he the Imperial Standard Yard^ 
(th^ brass being at the temperature of 62® by Fahrenheit s thermometer) ; 
and that this Imperial Standard Yard shall be the unit or (udy standard 
measure extension, wheiefrom or M'hereby all other measures of ex- 
tension whatsoever, whether the .same he lineal, superficial, or solid, shall 
be divided, comj)uted, and ascertained; and that tlie thirty-sxjcth part of 
^tliis yard shall he an Inch. 

Sgw tlio leiigtli of a Pendulum vibrating seconds in the ]atito<h of 
London j in a vaciiiitn, and at the level of ^lo sea, is found to be 39’lb98 
such inches, i,e. 39 si^i inches and 1298 ten thousandths of another 
sueh'meh. 

J'liis affords the means of recovering the Imperial Standard Yard 
should it be lost. In fact, the brass Stainlarif Yard of 176o was de« 
stroked or rendered useless by the fire at the House of Commons in 
1821. ^ * “ 

Secondly ; That thq brass weight of one Pound Troy of the year 17158, 
then* in the custody of the same officer, shall continue the unit or Stand- 
ard Matkure of Weight, from which all other w’eights shall ba derived^ 
computed and ascertained; that 5760 grains shall be contained in the 
Impesial Standard Troy Pound, and 7000 such grains in the Avoirdupois 
Pound. 
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Now the we ight of a cubic inch of ilwtillcd w’ater ia 252*458 graixifl 
Troy, the haroineter heing at *30 inchea and the thermometer at 62®.^ 
This affords the inCiins of recovering the Imperial Standard Poifnd should 
it be lost. In fact, the brass weight of I7o0 was destroyed o** lodt at the 
tihove-nieniionod fire. 

IViirdly ; TJiat the Standard Measure of Capacity for Liquids and 
Dry (Joo<ls shall be ''the Imperial Standard Gallon,** containing 10 
Pounds Avoirdupois weight of distilled water, weighed in air at a tem- 
perature of 02® Fahrenheit’s thermometer, and the barometer being at 
30 inches. 

Now tills weight fills 277;274 cubic inches, therefore the Imperial 
Standard Gallon contains 277*1-74 cubic inches. 

The Imperial Bushel, consisting of eiyht gallons, will conseoucntly bo 
221 B‘] 92 cubic inches. 


REDUCTION. 

IIG. IlKmrcTioN is the method of expressing numbers of a superior 
denomination in units of a lower denomination, and conversely. i Thus 
£1 is of the same value as 240f/., and X‘21 as 604t)</., and conversely; 
rind the process, by which we ascertain iliis to be so, is termed Bc” 
duction. 

First, 7b cjcpress a number of a higher denomination in units of a 
lower denomination. 

Hulk. “ Multiply the luiiubcr of the highest denomination in the 
proposed quantity by the numlier of units of the next lower denomina- 
tion contained in one unit of' the highest, and to the product add the 
number of that lower denomination, if there i>bc any in the proposed 
quantity ; rept'at this process lor each succeeding denomination till the 
i*equircd one is arrived at.” ^ 

Ex. 1. How many pence are there in £23. 15<f. ? 

Proceeding by the Rule given above, 

£23 . 15^. 

20 

460+15 or 475 j. 

12 

5700d. 

or £23, 15«.=5700d. 
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Reason for the process. 

Tliere are 20 Bhillings in ill. 

I'lier'efore thtrc are (23 x 20>. or iCiOs. in £23, and so there are 
400*. + 15#^ or A7f)s. in £23. 15 jj. 

Again, sinci* there are 12 pence Jh U. ; therefore there are (475 12)rfM 
or r^TOOd. in 475«. i.e, in £23. 15«. 

Ex. 2. Reduce 2 tonft, 7 cvvt., 3 qra., 24 lbs. jinto lbs. 

tons cwt. qrs. * lbs 

2 . 7 . 3 . 24 
20 

40 + 7 or 47 cwt. 

4 

180^3 or 101 qra. 

2fl 

382_ 

6340 + 24 

or 5372 Iba. 

3. Reduce 27 acres, 1 roo<i, 32 poles, into poles. 

acrci roodj |K>lef 

27 . 1 . 32 
_4 

108+l=-100ro. 

_40_ 

4300 + 32 
~ 431)2 pules. 

Ex. 4. Reduce 73 days, 21 hours, 1(^ minutes, 9 seconds, to seconds. 

days hra, mm. 

73*’. 21 . 10 . 9 

24 

292 

140^ 

1752 + 21 = 1773 hrs. 

00 

100380 + 10 
= 100390 min. 

W 

(5383400 + 9 
-r 0383400 Bcc. 
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* Ex. 5. How innny inches are there in 1C6 miles, 6 furlongs, 25 
perches, and 2h yards ? 

milcf fur. Tier. ydi. 

100 G . 25 2J 

8 

8484 G-C54 fur. 

40 

'341004-25 per. 

=.34105 

f>J 

1700t5 

17O02J 

lft8017J + 2J ydi. 

=.188020 

30 • 

1128120 

'504000 

0708720 m. 

i 

Secondly. 'Jo express a number of inferior denomination in units of*ti 
higher dvnominatum. 

Rule. Divide the given niimher !>y the mnnher of units which 
connect that denoiuinatiun with the next higher, and the remainder, if 
any, will he the niiinber of surplus units of the lower denomination. 
Curry on this pi-oee.^s, till you arrive at the denomination reciuiied." 

Kx. 1. IIow' many pounds mid shillings are there in .5700 pence 

Ihoceeding by the Rule given above, 

12 5700 

2,^0 47,5 

£23. 154-. 

In dividinif 47^ hy 20 we cut off the 0 and 5 by Art. (4'>), 

li^sonfor the above, process. 

Since 12 pence-- 1 shilling ; therefore in any given niinihcr of pcftcc, 
for every 12 pence there is 1 shilling, so that in 5700d. or (12i475)d. 
there are 475ff. 

Again, since 20.?, £i ; therefore in any given number of shilling*, for 
'every 20 slUlliDgs there is £1. 
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Hence, in 470#., or (20 x 23 + 15)#. there are £23, Rad 15#. over. 

Note, Since each of the above Rules is the converse of the other, the 
accuracy of any result obtained liy either of them may be tested by working 
the result back again by the otlicnrule. 


Ex, 2. In 2720C8 inches how many miles &c. arc there ? Verify the 
result. 

In this Example it will be convenient to bring the inches to half-yardo 
and the half-yards to poles. In a half-yard there are 18 or 3 x 0 inches, 
and in a pole there are yards or elevei^ half- yards. 



J1 

4,0 


272008^1 , 

f 4 in. 

00880 #-1 


15148^-1 half-yard or 18 imhes 
137J-17po. 


0 34-2 fur. 


4 


therefore the answer is 4 miles, 2 fur., 17 po , 22 in. 


milci fUr, polM 

Proof 4 . 2 . 17 . 

JB 

34 furlongs 
40 

1300 + 17 
=i J 377 poles 
1377 
11 

15147 liolf-yards 
13 

121170 

15147 


272008 inches. 


Ex. 3. Reduce 581345G pounds to tons, and prove the cometneas oi 
the result. 
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Ibf 

50i.mo-o 


12 lbs. 


207fi-3— 0 qrs. 

2,0 ,5190,5 — 5 cwt. 

2595 

therefore the answer is 2595 tons, 5 cwl., .0 qrs., 12n>s. 

toin cwt. qrs. Mm. 

Proof 2595 . 5 . 3 . 12 

_^20 

51i;05 cwt. 

4 

207G23qr». 

23 

1G00994 

415240 

12 

5013150 ll)s. 

Ex. 4. Ilow many grains of gold arc contained in 9 ll>9., 11 05.. 
13 dwts., 20grs. ? Prove the result. 

Iln, or. dwis, jjrs 

9 . 1 1 . 13 . 20 
12 

100-»“11 -119 oz. in 9 lbs., 11 oz. 

20 

2300 }- 13 or 2393 dwts. in 9 lbs , 11 oz., 13 dwts. 

24 

9572 

4700 

57432 + 20 

or 57452 grs. in 9 lbs., 11 oz., 13 dwts., 20 grs. 

( 57452-0 

Proof 21 

( 143G3-5 


I 20 grs. 


2,0 239,3 

12 ”l 19- 13 dwts. 


9-11 oz 

tteretoic in 57452 grs., there are 9 lbs., 11 oz., 13 dwts., 20 grs. 
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Ex. 6. Reduce 49 actes, 28 poles, 10 yards^ 8 feet, 112 inches, ft 
Inches. Prove the result. 

ae. pf>. vdi. It. in. 

49 . 28 . 10 . B . 112 
4 

198 ro. 

_ ^ 

7840 + 28 
= 7888 poles 

m 

2;w»040 • 

1967^ * 

2.100^74-10 
=- 230017 yards 
9 


Proof 


2142183+8 
= 2142181 feet 
144 
8588044 
8588844 
2142im_ 

300471184 + 112 
=308471298 inches 

1 12 308n’1298 - 4 > 

j ( 112 sq. io. 

(l2 2,')70.>941-^) 

••0 2142161 -8 sq.ft. 


238017 

Now, since 30 J or ij-^Bq. y(i8.=l Bq.q)o., we multiply b/4, which 
redufes the sq. yds. into quarters of sq. yds., and then divide that result 
by 121, or If X 11, which brings it into sq. poles. 

238017 

4 

40 quarters of sq. yda 
or 10 sq. yds. 
sq.po. 
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' Therefore in 308A71296 sq. in., there are 49 ac., 28 iq. po., 10 aq 
8 aq. ft., 112 aq. in. ^ 

Ex. 6. How many half-guineaa are there in 637 half-crowns? 
Here botli the Rules are requisite. ' 

By Rule 1, 

6f37 half-crowns = (.537 x 6) sixpences -- 2(585 aixpencca. 
Next, to find how many half-guineas there are in 2685 sixpences. 
By Rule 2, 


21 


i: 


2(50.5-0) 

*> 18 sixpences ; 

00.5 


127 

therefore in 537 half-crownat there arc 127 half-guineas and 18 sixpences. 


Ex. XXXIII. 

(1) Reduce (verifying cju h result ) ; 

1. £57 to pence ; and 613 guineas to farthings. 

2. £15, 72,». to pence ; and 50(K) guineas to pence. 

3 8.V. 4jd. to half-pence ; and £1. 0#. 3Jd. to farthings. 

4. £03. 1.5#. 6|rf. to farthings ; and £393. 0#. lljd. to half-pence. 

5. 7'^58 half-crowns to farthings ; and 570 crowns to fourpennj 
pieces. 

6. 2673 half-guineas to farthings ; and 22.J guineas to sixpences 

(2) Find the number of pounds in 5673642 farthings, and prove the 

truth of the result. * 

(3) How many half-crowns, how many sixponces, and how many 
fourpenres, arc tJierc in 25 pounds ( 

(4) lu 6300 fourpences, how many half-crowns are there, and how 
many half-guineas ? 

(5) In 351 t^iven-shilling-pieccs, how many half-guineas are there, 
and how many moidorcs ? 

((}) Reduce, verifying the Wait in each case, the following : 

1. 59 lbs., 7 oz., 14 dim, 19 grs., to grains; and .37400157 gra 

to lbs. «' 

2. 56332(X>5 aers. to Iba Troy ; and 536 lbs. to drams and scruples. 

3. 7 tons, 15 cwt, 2 qrs., 16 lbs. to ounces ; and 7563241 drs. to tons. 

4. 5888297 oz to tons ; and 33 tons, 17 cwt., 3 qrs., 27 Iba., 15 dis. 
to drama. 
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6. 171bs., 2 2 9 to grains; and d4678gre. Apoth. to o*. Troy. 

6. «375 cwt.y 2^rs., 15 lbs. to 8tonc%; and 673421 stones to tons. 

7- 3 m., 7 fur., 8 po. to yards ; and 673 nii)«es to incites, 
a 1^)04428 in. to leagues ; and 74 m., 3 fur., 4 yds. to inches. 

9. 4 lea., 2 in., 2 in. to barleycorns ; and 60 m., 3 po. to yards. 

10. 7 fur., 200 yds. to chains; and G cubits, 1 span to feet. 

11. 84 yds., 1 qr. to nails; and 6G Kng. ells, 1 qr. to nails. 

12. 83 Fr. ells, 3 qrs. to nails*; and 73 Fi. ells, 1 qr. to nails. 

13 36 ao., 2 ro. to poles ; and 6G ac., 2 ro to yards. 

14. 3 ro., 37 j»o., 2G yds. to indies ; and 3 ac^, 30 i>o. to feet. 

16. 15 AC., 3 ro. to links; and 60(KK>po. to .'icies. • 

IG. 2?) cub. yds. to feet; and 158279 cub. in yards 
17- * 17 cul). yds., 1001 cqb. in. to Inches ; and 26 cub. yds., 10 cub. 
fL to inches. 

18. 5G3 gala, to pints; tfhd 3G.‘>843 gills to gnllons. 

10. 5 l»ipes, 1 hhcl., 35 gals, to pints ; and 487634 gills to tierces. 

20. 6 blids., 1 liar, of beer to ]>iiits ; and 2307021 pints of wine 
to hhds. 

£1. 760 bus., 3 pks. to quarts ; and 2 qrs., 1 coomb, 3 pks. to gallons* 

22. 3650712 pints to loads; and 7 his., 1 qr., 2 bus. to perks. ’ 

23. 250 chaldrons to bushels ; and 1BG043 pks, to chaldrons. 

24. 66 reams, 10 quiies to sheets; and 62073 sheets of pajter to 

reams. 

25. 36 wks., 6 d., 17 brs. to sceonds ; and 1 mo. of 30 days, 23 hrs., 
60 sec. to seconds. 

(7) fiou' many barrels, gallons, quarts, and pints are there in 133tl38i 

half-pints ? ^ 

(8) One year being equivalent to 3^ days, 6 hours, find how many 
seconds there arc in 27 years, 245 days. 

(9) From 0 o*clo(.’k pm ,, Aug. 6, 1862, to 6 o’clock' am,, March 3, 

1863, how many hours are there, and how ]nn«y seconds ? • 

^10) In England there are 60536 square miles ; in Wales, 8126 square 
miles ; in iScotland, 29107 square miles: how many square acres do they 
all contain ? 


COMPOUND ADDITION. 

^ 1 17. Compound Addition is the method of coll 
of the qune kind, but containing different denoi 
into one sum. 



several numben 
of that kind, 
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RcrLB. Armn/^e the numbers, so thxit those of the same denomina- 
tion may be under each other in the same column, and draw a line below 
them. Ad<l the numbens of the lowest denomination together, and find 
by reduction how many units of the next higher denominatidA are ^n- 
tained in this sum. Set down the remainder, if any, under th^ column 
just added, and carry the quotient to the next column : proceed Hhus with 
all the columns." ^ 

Kx 1, Add together £2. 4# £^- 10*^/., £15. 15 jv., and 

£33. 12^. lljrf. 

Proceeding by the Rule given above, 

£ . 0 d 

2 . 4 . 7V 

3 . 5 . lOJ 
15 . 15 . 0 
r>3 . 12 . II?^ 

54 . 1« . 5\ 

Jleamn for the above prm'css. 

The sum of 2 farthings, 1 farthing, and 2 farthings, =5 farthings, -- I 
penny, and 1 farthing ; wo thoreforo put down that is, one farthing, 
and carry 1 penny to the column of pence. Then 

(I -f 1 1 + 10 f l)d. ^ 20d. (1 2 y 2 4- n)d. 

or 2 shillings, and 5 pence ; we therefore put down 5f/., and carry on the 
2 to tho column of shillings. 

Then (2 + 12+15 + 5 + 4),?.=r38#,=:(20Kl + ro>. = £l., and ; w'c 
therefore put down IBjt., and carry on tho 1 pound to the column of 
pounds. Then (1 + 33 + 15 + 3 4 2) pounds = £64. 

Therefore the result is £64. ^\d. 

Note. The method of proof is the same as thatHfi Simple Addition. 

Ex. 2. Add together 34 tons, 16 cwt,, 1 qr., 1 1 lbs. ; 42 tons, 3 ewt, 
]81bs. ; 18 tons, 10 cwt., 3 ^rs. , 7 cwt., G lbs ; 2 qrs., IS) lbs. ; and 3 tons, 
7Jbs. 

tons cwt. qr< 11)^. 

34 . 15 . 1 . U 
42 . 3.0. 13 
18 . 19 . 3 . 0 
0 . 7.0. (5 
0 . 0 . 2 . 19 
3 . 0 .0.7 

G . 0 . 8 


An*. 



COMPOUND ADDITION. 


105 


Ex. XXXIV. 


£ ». J. 


£ $. •(! 

£. 

9 <L 

n) 1 : 7 • 6 

(2) 

25 . 17 . 0 

(.3) .3.3 

. 18 • 3J 

6 . d) • 0 


88 . IS . 10 

87 

.0.7.) 

6 . 11 . 4 


24 ..19 . 8 

7.3 

. 19 . loj 

8.8.8 


81 a 17 . 11 

29 

-9.9} 

2 a 1 . 11 


67 a 0 . .3 

47 

. 10 . 8} 



• 

1 


£. s. d 


£. $. d. 

£. 

i. d. 

(4) 5 . 17 . 10.1 

(fi) 

63 . 15 . 2} 

(6) 528 

. 14 . Ilf 

.3(5 . 0 . 11 


83 . 8 . 9} 

8.54 

. 19 . 4 

7 . 3 . 4} 


41 . 0 . i3§ 

678 

. 18 , 0.J 

73 . 19 . 82 


6.7. lOJ 

607 

.0.0? 

30 .• 14 . 6} 


y. . 17 . 

8.59 

. 14 . Ill 

tomi- cwt qnt. Ibi. 


• 

• oi. dra fc, f(r%. 


ac ro. |in 

(7) 16 . 17 . 2 . 25 

(8) 22 . . 2 . 11) 

(9) 

82 . 2 . 24 

1.3 . 10 . 0 , 20 


68 . 0 . 1 .10 


18 . 3 . 14 

17 . 15 . 2 . 19 


.3.2.2.11 


20 . 1 . 27 

. 84 . 0 . 3 . 27 


15 . 6 . 1 . 9 


68 . 0 . 0 

*11 . 11 . 1 . 11 


79 . 4 . 1 . 10 


45 . 3 . 30 


(10) Find the sum ofi'2a Uir.O^d.. £27- IH*. 4ld., £70. 124. 0/., £W. 
18*. lOJd., and i'85. 14*. Sj>d. ; alao of ^670. 10*. 2>/., £32S. 6*. Sd., £487. 
18*. 9rf.', .£507. 0*. IW., and £779. 10*. Sd.; also of A5(M. 10*. Sjd., 

19*. 6Jd., .£188.' 1 1*. 4.Jd., £167. 9*. 3Jd., £13. 13*. 6}rf., and £770. 8*. 8f d. ; 
also of £941. 14*. 2d.,* £8118. 17*. OJd., £30{». 19*. lO.jd., £670. 2*. lljd., 
£4SS. 16*., and £447. 0*. 7$d. ; also o^£39C6. 1C*. OJd., £2. 11«.7^, 
£3705. 0*. 2}d., £37.17*. Ojd., £48. 0*. Ojd., and £.69000. 14*. OJd. ; also 
of £6401, £3661. 10»T 3id., £8000. 0*. lljd., £6510. 10*. lOJd., £60430. 
12*. 1 £316. 14*. 52d., and £4850. 18*. 4d. ; also of £.300217. 13*. 0}d., 

£55. Ot.Od., £460812. 15*. 2^d., £98.37. l*.3;.id.rand £2030.3«.ll}d.: and 
profe the result in each cose. 

(11) Add together 2 lbs., 9 oz., 1 dwt., 23grs.: 83hs., 6oz., 4dwts., 
20gT8.; 1 lb., lOoz., 6 dwts., 12gr8.; 14llis., 11 oz., 14dtvts., 19 grs.; and 
2^Ibs., 8oz.^ 13 dwts., llgn: also 221b.s., 7dwts., 15 gn.; 16 lbs., *11 oz., 
18grs,; 34 iSs., 9 oz., 12 dwts. ; 7411)8.. 1 oz., Idwt, 20grs.; oiid461ba., 
lloz., 16dwta., lOgrs.: also 1740oz., 9dwt8., 19grs.; 4179oz., 11 dwts., 
14 grs. ; 8407 oz., 12 dwts , 22 grs. ; 6620 oz., 19 dwts., 17 gw. ; and 1038 oz, 
4 dwta, idgis. : verify each result 

(12) Add together 3 dss., 2 scr., 19 grs. ; 2 drs., 2 scr., 11 gn.; 7 drs. 
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iV gra.; 6 dre., 1 ncr., 9 gra.; and 5 drs., 1 sct., 13 gn.: nlflo 10 Iba, 
no*., ddrs., 1 Rcr; GO lbs., lOoz., Mre.; 19 lbs., 9oz., 3 drs., 2«jr. j 55 lbs., 
Odrs.; and 79 lbs., 11 oz'.: 4dni., Iscr.: also 13 lbs., C oz., 7 drs., 2 scr., 
17 gre. ; 19 lbs., 1 1 oz,, 1 scr., Ifl grs. ; 36 lbs., 3 oz., 2 scr., 19 ^-s. ; 6 oz., 
7 drs., 7 grs. ; and 176 lbs., 96 grs. : expl&in the process in encli case. 

(13) Find the aggregate of 18 lbs., 14 oz , 0 drs. ; 9 lbs., 6 oz , 15 drs. ; 
45 lbs., 9 oz., 8 drs. ; 0 Ibs^, 15 oz , 4 drs ; and 14 lbs , 12 oz., 1 2 drs. : also of 

1 ewt, 2qr8., 26 lbs, 10 oz.; 11 cwt, 18 lbs., 9 oz. ; 13 ewt, 3 qrs., 
1711>8., 14 oz.; 7 ewt, 1 qr., 25 lbs., 9 oz. ; and 19 ewt., 2 qrs., 19 lbs., 
14 oz: al.Ho of (JOG tons, 15 ewt., 2 qrs., 1511)8 ; 731 tons, G ewt., 3 qrs., 
24 lbs.; 279 tons, 7 ewt., 10lb.^. ; 89G tons, 9 ewt., 1 qr, I71bs. ; and 
10 ewt-, 2 qrs., 16 lbs.: also of i'J tons, 12 ewt., 16 lbs., 12 oz#; 50 ton® 
17 ewt., 1 qr., lOoz. ; G7 tons, 3 qrs, l.>oz.j 19 ewt., 27 lbs.; ondr 3 tons, 

13 lbs, 13 oz : jiruve the rchults, 

(14) Find the sum of 1 1 d}>., 2 ft , 9 in\ ; 27 > ds., 1 ft., 3 in. ; 3G yds., 

2 ft., 10 in.; 48 yds, 2 ft., 11 in. ; and 51 \dH., 1 ft., 8 in.: also of 26 m.. 
7 fur., 23 po, 3yd.s.; 22 in., 5 fur., 27 po., 5 yds.; 37 in., 4 fur., 3 yds.; 

86 m., 6 fur., 38 po., 3 yds.; and 25 m., 1 fur, 29 po., 2Jyds. ; also of 

14 m., 7 fur, 23 po, 2J yds., 2 ft., 11 in; 12 in,, 5 fur, 1 yd., 2 ft., (Jin. ; 

27 m., 2 fur., 13 po , 3^ yds., 1 ft , 10 in.; 36 in , G fur., 33 po., 4.} yd^ , 

2 ft., G in. ; and 75 in., 1 fur., 21 po , 3 yds , 1 ft , 7 in ; also of 2 lea., 1 in!, 

3 fur, 103 yds. ; 67 lea,, 3 fur., 157 yds ; 1 1 lea , 1 ni., 93 yds. ; 9 lea., 2 in., 
5 fur., 87 yds.; and 34len,, 2 iii., 7 fur., 198 \d8. 

(15) Find the sum of 43 yds, 2 qrs, 3na. ; 37yds, 2 qrs., Ina. ; 
23 yds , 3 qrs , 2 na. ; 41 yds., 2 qrs , 2 na ; and 38 yds., 2 qrs , 3 na. : and 
of 11 Eng. ells, 2 qrs , 3 na. ; 13 Eng. ells, 2 qrs., 1 na. ; 39 Eng. ells, 4 qrs., 
2 na, ; 37 Eug. ells, 4 qrs., 3na.;^and 79 Eng. ells, 3 no.; and prove ^aeh 
rusult. 

(16) Find the sum of 25 ac., 2 ro , 16 po. ; 30 ac., 2 ro., 25 po. ; 26 ac., 

2ro., ({5 j>o. ; 63 ae., 1 ro., 31 po.; and 34 ac., 2ro., 29 po.: also of 6ae., 

2 ro., 16 JK)., 25i sq. yds ,#101 ^iq. in.; 9 ac., 1 ro., 35 po,, 12jBq. yds., 

87 sq in. ; 42 ac , 3 ro., 24 po., 23i sq. yds,, 57 sq in. ; 12 ac., 2ro., 5 po., 
13Seq. yds,, 23«q.in. ; and 17 ac., 24 po., OOsq. yd.**., 1 13 sq.^iu. : explain 
each process, 

(17 ) Find the sum of 3 c. yds., 23 c. ft., 171 c. in?; 17 c. yds , 17 c. ft., 
31 c. in. ; 28 c. yds., 26 c. ft., lOOt) c. in. ; and 34 c. yda, 23 c. ft.*, 110^ o. in : 
also of 42 po., 18 sq. yds., 7 sq. ft., 35 sq. in. ; 13 po., 24| sq. yds., 8 sq. ft., 
63 sq. in.; 14 po,, 29* sq. yds, 5 sq. ft., 131 sq. in.; 15 po., 19 sq.yds., 
3 sq. ft,, 126 sq. in. ; and 16 iw., 28* sq. yda, 130 sq. in, 

(18) Add together 38 gals., 3 qta, 1 pt ; 48 gals., 2 qta, 1 pu» 



COMPOUND ADDITION. 


107 


gals., 1 pt. ; 74 gals., 3 qts. ; and 84 gals., 3 qts., 1 pi. ; also 2 pl})P8, 
42 gals., 3 qis.^ 30 gals., 1 qt. ; 6 pipe^ 48 gals. ; 12 pipes, 53 gals., 3 qts. ; 
and 27 pipes, 2 qts., of wine : also 19 hhds., }0 gals., 3 pts. ; 29 hhds., 
/lO gals.,^ pts. ; IIG hhds., 40 gals., 5 pts. ; 2 hlids., 2 pts.; and 235 hhds., 

1 bar., 3 qts., of beer. • 

(10) Add together 14qrs., 6 bus., 3 pks., 7 pts. ; 37 qrs., 5 bus., 
13 pts. ; 43 qrs., 2 pks., 14 pts. ; 67 qrs.. 7 luis., 3 pks., 12 pts. ; and 
100 qrs., 4 bus., 13 pts. : also 37 Ids., 37 bii*, 2 pks. ; 92 Ids., 24 bus., " 
3 pks.; 130 Ids., 28 bus., Ipk.; 157 Ids., 30 bus., 2 pks. ; t540ld8., 1 pk.; 
and 730 Ids., 39 bus. 

(20) Add together 4 mo., 3iv., 6 I., 23 b., 40 m.; 6 mo., 1 d., 17 b,, 
57 m.; Oeno., 2 w., 1 h.; 1 w., Od,, 23 h., 59 m. ; and 11 mo., 1 w., 68 m. : 
also 7 J^rs., 28 w., 3 s. ; 20 yrj., 6 w., 5 d. ; 58 y rs., 0 d., 23 h., 50 s. ; 43 w,. 
23 h., 50 m., 12 b.; and 124 yra., 14 w., 19b-» «37 b. 

(21) Wlien JS was bora, A’a age was 2 yrs., 9 mo., 3 w., 4d. ; when 
C was boni, li*& age was 13 yrs., and 3 d. ; when 1) was bom, age wa.s 
0 mo., 2 w., 3d., 2«3b. ; when JE was born, i/s age w'os 0 yrs., 11 mo., 
23 lira. ; when F w as born, ii’s age W'as 7 yrs., 3 w^, 5 d., 15 h. What was 

4 age on F'r 5th birth-day ? 

118. If other fractions of a penny, as wvll as those which denota 
f.irthings, lie involved, the ])roces8 is exactly the same as the above ; those 
fractions being first added together by the ordinary rule of Addition of 
Fractions, For example, add together, i’ll. 4jy. 5J</. ; £12. 2#. 

£4. 7if. 3Jr/. ; £5. Ss. 2J</.; and £0. lOjr. did, 

£ S €t 


11 . 4 . 

'>} 

Now (J + A + 8 + g + i)rf. 

12 . 2 . 

7* 

=(8 + *+8 + J)rf--a + i+i&+i8)<'- 

4.7, 

3* - 

=(i+j8)rf.-iHrf. 

5.3. 

28 

we therefore put down carry on 1 to tli. 

0 . 10 . 

Oi 

column of pence, and proceed by Kale, Art. (117). 

£39 

«}i 



Ex. XXXV. 

. (1) Add togerticr £2. Os, 7^4, ; £12. 16s. OJrf. ; £4. 14». 8Jrf. ; .£10. Os. 

0ld,i £\*1s. 5ld.; and £14. 15s. 7f^. 

(2) Find the sum of £20. 16r. 5id . ; £14. J5s. OfJ. ; £5. 13^. 8i}<f. ; 
m 10s, li<f. ; and £18. Os. 4^4, 

(3) , Find the sum of £1.3f.6|d.; £2.4f. 7^*; iXl. 6s. 8{d[. ; £4.ds« 
HK; and£0. 16«.6^ 
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• (4) Add together £23. Cs, OJrf. ; £4. Ojt. 9J<f. ; £57. 17#- 8}Jd. ; £96. 
li)s. l^V /. ; and £157. 7 j?. 

(5) Add together £278. ; £370. lU. 3Jd. ; £621. 13s. 9ld.; 

£197.4^. 11 iJf/.; and5;v^. 

COMPOUND SUBTRACTION. 

110. CoMPouNn Si/nTftACTKiv Ls tho method of finding the difference 
between two nuinbery of the same kind, but containing different denomi- 
nations of that kind. 

RirLK. " Place the less numlicr below tho greater, so that the num- 
liers of tlic same denomination may Ik) under each other in tho same 
column, and draw a line below thorn. Begin at tho right hand, and 
subtract if possible each number of the lower line from that which stands 
above it, and set the remainder undenreath. But when any number in 
tho lowrer line is greater than the number above it, add to the upper ono 
08 many units of tho same denomination as make one unit of the next 
‘higher denomination; suhtr.ict as before, and carry one to tho numbt * of 
*thc next higher denomiiutioii in the lower lino; proceed thus throughout 
the columns,** 

fix. 1. Subtract £36. Ifkr. OJf/. from £146. 61^. 

Proceeding by tho Rule given above, 

£. M. d. 

146 . 19 . 6J 
38 . 18 . 8J 

£58 , 0 . 9J 

licawn for the abi}ve process. 

Since \d. is greater than \d.j w^c odd to J</. 4 farthings or 1 penny, 
thus raining it to «5 farthings ; when 2 farthings are subtracted fr^m 
5 farthings, we have 3 farthings left ; we therefore place dow^) ^d , : and 
in order to increase Iho lower number equally with the upper number, we 
add 1 penny to the 8 pence. « 

Now 0 pence cannot be taken from 6 pence ; we therefore add 12 
pence or 1«. to 6 pence, thus raising the latter to 18(/. : wo take the 9d. 
from 18(/., and put down the remainder Od. ; then adding Is. to 18s., the 
latter becomes 19s. : I9«. taken from 19s. leave no remainder ; we then 
sqjbtnict £88. from £146., as though they were abstract numbers. It is 
manifest that in this process, whenever we add to the upper line, we 
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add a number of the same value to the lower line, so that the final di(Fe» 
ence is not altered. 

Ex. 2. Subtract 106 lbs., 11 oz., 10 dwt»., from 144 lbs., 0 oz., 
14dwt& 

Ih. * OB. dwt\ 

144 • 8 . 14 
106 . 11 . 16 

37'. 8 . 18 


Ex. XXXVI. 


- £. ». a. 

C. t (t. 

(7) 43 . 11 . 6 

(2) 149 . 4 . 6} 

23 . 2.7 

80 . 13 . 2j 

(3) 309 . 13 . ll} 

(4) 6875 . 0 .0 

119 . 19 . loj 

4980 . 19 . 0^ 

(5) 343 . 13 . 6} 

((9 603 . 6 . IIJ 

11 . 10 . fij 

.349 , 19 . Oj 



cwL 

qr 

Km 

07. 


fur. po yifi. 

(7) 

63 . 

0 . 10 , 

, 1 

(0) 

14 . tU , 5 


58 . 

1 . 12 . 

10 


1 . 38 . 4 . 


BC. 

TO pO. 



qr* bus pk gal. 

(») 

63 . 

1 , 

. 29 


V'>) 

Cl . 3 . 1 . 0 


57 . 

2 . 38 


8 . 6 . 3 . 1 


(11 ) Subtract £456. 15s. from X534. 13s. lOJd. ; and prove the 
result. 

(12) Find the difference between the following numbers, and verify 
the results : 

1. 426 lbs., 8 oz., 1 dwt., 7 gru., and 380 lbs., 3 oz., 11 dwfs., 
21 grs. 

> 2. 5836 lbs., and 4976 lbs., 7 oz., 1 3 dwts., 1 0 gnu 

3. 26 tons, 2 qrs., 23 lbs., and 19 tons, 3 cwt., 3 qra., 18 lbs. 

4. 806 tons, 14 cwt., 7 lbs., and 789 tons, 16 \hs. 

5. 144 lbs., 9 oz., 4 drs., 1 ecr., and 129 lbs., 7 drs., 3 act, , 
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G. 418 yds., 1 qr., 1 no., and 367 yds., 3 qrs., 3 na. 

7. 15 yds., 1 ft., 5 in., and 13 yds., 2 ft., 7 in. 

R. 99 yds., and 67 yds., 1 ft., 11 in. 

9. 13 m., 0 fur., 3)5 po., 3| yds., and 12 m., 30 po., 4 yd*. 

10. 35 lea., 4 fur., 23 po., 4 yds., 1 ft., and 28 lea., $ fur., 39 po., 

4J y<ls., 2 ft. 

1 1. 50 ac., 2 ro., 34 po., and 48 ac., 3 ro., 36 po. 

] 2. 3 ro., 26 po., 27 sq. yds., 7 sq. ft., and 1 ro., 39 po., 20J sq. yds., 

6 sq. ft. 

13. 37 cub. yds., 16 cub. ft., 6.17 cub. in., and 35 cub yds., 24 cub. ft., ’ 

1260 cub. in. 

14. 203 tun.s, 19 3 qtu, 1 pt., of wine, and 167 tuns, 1 hhd., 

29 jjals., 2 qt**. 

1.1. 63 bar., 2 fir., 7 ffals., of beer, und77 bar., 2 fir., 6 pals., 29 qts. 

10. 23 Ids., 2 qiH., 5 bus., 3 pks., and 18 Ids., 2 qrs., G bus. 

17. 21(1 yrs., 9 mo., 2 w.. 4d., and 217 yrs. 

16 The hititudci of St IVtcr’s at Rome is 41", 53', 54 ' north, and 
that of St Paurs at I.ondiui is 51®, 30', 49'' north. Kind the 
difference of tlu-ir Utitn !e. 

10, sum added to 1*917. 19i% 7'K will make £1000 ? 

20. A furnished house is wintb £4759. l()y. OJd. ; unfurnished, it 
is worth £1404. lid 9J//. By how much doe.s the value of 
the furniture exceed the value of the house? 


120. If other fractions of a penny than tho.se which denote farthinirs 
be involved, wy must apply Rule, Art (7G), in order to find the dilfcreiKe 
of tile fractions, and then proceed by Rule, Art. (119), 

Ex. 1. Subtract £9. 14s. CJd. \roni £l 4. Os, 5ji/. 

.C. r d. 

14 . 0 . 5.V 


0 

£4 


14 . 




Ex. 


. 5 . Hi 

Subtract £7. 15s. 7}J<£ fi-om £10. 0.-?. 02</. 


£, 

10 


i. 

0 

15 


m 




} J is greater than therefore wc add 1 to J, 
which makes it y . ‘ *■ 

Now = 

We must rep.iy tho Id. by adding Icf- 
10 7d’ 
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Ex. XXXVII. 

Find the difTerenoe between 

•(1)^ £ 3 . la?. »!</.. "xl 15»- *ld 

(3)* £20., »nd £1,5. 16*. O^rf. 

(3) £±i. 13v. 7ld., and £13. 13*. 7?rf. 

(4) £413. lOv. 6.V/., and £.305. 1 1*. OJd 

(5) £2103. Is. 7 / 2 .^., and £364. 2*. 6{g4 

COMPOUND MULTIPLICATION. 

121. t^OMPouM) PLICATION IS tfcc iiiethotl of the amount 

of any proposed compound numlier, that is, of any nuinher composed of 
different denominations, but fill of the same kind, when it is reneated a 
^dven number of times. 

Ut’LE. ** Place the mnltiplicr under the lowest denomination of the 
multiplicand ; multiply the number of the lowest denomination by the 
multiplier, and find the mimher of units of the next denomination con- 
tained in this first product ; if there be a remainder, place it down, adding 
yfi the number of units just found to the second product ; for this second 
product, multiply the number of the next denomination in the multipli- 
cand by the multiplier, and after carrying on to it the above-mentioned 
number of units, proceed w'ith the re.sult lis with the first produet; carry 
this operation through with all the diil'ercnt denominutioiis of the rnulti- 
> plicand ” 

multiply £5G. 4.9. GW. by 5. 

Proceeding by the llulc given abovof 

£. # d 

60 . 4 . GJ 
6 

X'201 . 2 .~8i ** 

Iicas07i/or ihc ahorr, process. 

‘]d, multiplied V 5 is tlie same as (V r J + J + J + half-pence 

= 2,W ; w'e therefore put down Id., and carry on 24. to the denomination 
of pence : 

Gd. multiplied by 6 = 30rf. ; therefore (2 + 6 x 6)d. - G2d. = (2x12^ 8)d. 
-= 2.9. + 8d. ; we therefore put down 8d,, and carry on 2i. to tlie denomina- 
tion of sliilliugs: 
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* 4s, multiplied by fi = 20«. ; therefoi-e (2 + 4x5)^. = 2,2s. = (20+2)e. 
= £1 + 2#. ; we therefore put dowa 2#., and carry on £1 to the denomkifi* 
tion of pounds : 

Now by Simple Multiplication £56x5 .= £280; thcrefoce £(i +56x5) 
= £(1+280)- £281. ^ 

'Thfiefore the total amount is £281. 2s. Bid. 

122. Wlien tlie multiplier exceeds 12 it will be the easiest method to 
split the multiplier into factors, or into factors and parts: thus 15 =3 x 5; 
17=::nx5 + 2; 23- 4x5 + 3; 240=4x6x10; and so on. 

Kx. Multiply £55. 12#. 9jd.,by 23. 

£ i, d. ' 

55 . 12 . 0} 

4 

222 .11.1 = value of £55. 12#. OJd. multiplied by 4. 

5 

1112 . 15 . 5 = value of £222. 11#. Id. multiplied by 5, or of 
£55. 12#. OJd. multiplied by (4 x 5, or 2(^). 

160 . 18 . 3] = value of £55. 12#. Old. multiplied by 3. 

£~1279 . 13 . 8^= value of £55. 12#. OJd. multiplied by (20 + 3), or 53. 

Xote 1. When the muhii>lieand contains farthinjjs, if one of the 
factui'd of tho multiplier be even, it will often be advuntag^eous to use it 
first, tis the farthings may disappear. 

Aotc 2. Should the multiplier consist of many factors, it will he found 
in that case convenient to n^duce the multiplicand to the lowest denoni- 
natiuii contained in it, then to multiply this roault by the multiplier^ and 
then to nduce the result back again. 

Ex, XXXV J II. 

Multiply 

(1) £11. 134'. Gd. separntcly by 2 and 5. 

(2) £2, 18#. 7Jd. separately by 4 and G. 

(.3) £1. 10#. (>]d separately by 7 and 9. 

(4) £2. 35#. 2Jd. separately by 5 and 8, 

’ (5) £3 16#. Ojd. separately by 11 and 12. 

(6) £7. 19# 7Jd. separately by 10 and 12, 

(7) £347. 15#. 9Jd. separately by 3 and 11. 

(8) £583. Oi. 19d. se^taratcly by 13 and 16.* 
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(9) £1875. 8^. separately by 21 and 64. 

(10) ^ £721. 0*. 5Jd. separately by 91 and 96. 

(Ip £5072. 12s. BJd separately by 112 an(^ 128. 

(12) Cl KM)* 11s. 9jf/. separately by 62, 82, and 93. 

(13) £257^0.?. separately by 147, 155, 474, and 23.31. 

(14) 86 lbs., 7 oz., 16 dwts., 11 grs. sc^^aratcly by 8 and 3C. 

(15) 3 tons, 27 lbs., 13 oz. separately by 11 and 76. 

(16) 45 lbs., 7 oz., 3 drs., 2 sc. teparately%r*l 2 and 08. 

(17) 07 yds., 1 qr., 2 no. separately by 9 and 53. 

(18) 70 yds., 2 ft , 10 in. sepamUdy by 7 and 29. 

(19) 07 ro., 38 po., 27 yds., 2ft. sepa**ately by 11 and 112. 

(20) 380 ac., 3 ro., 32 po. si^parately^y 12 and 106. 

(21 )• 57 gal.s., 3 qts. separately by 10 and 257. 

(*22) 70 qrs., 5 bus , 2 pk.s* sepjirately by 13 and 240. 

(23) 5 wks., Od., 18 h., Vt m. separately by 11 and 339. 

(24) 04 lihds., 43 gals , 1 pt. of wmc separately by 27 and 364. 

(25) 43 bar,, 13 gals., 1 qt., 1 pt. of beer separately by 30 and 764. 

(26) A person buys 07 lambs at £1. 0<?. 9.W. each ; 73 sheep at 
£2.^. M\d. each ; 12 cows at the average of £37. Ojr. 2ld, for every 3 of* 
tbem; and 17 horses at 37 guineas each ; the expenses of getting them* 
all home amount to 174 guineas. What money must he draw from his 
bankers to pay for the whole outlay ? 

(27) There are 7 chests of drawcTs : in ejif;h chest there are 18 
drawers ; and in each drawer 8 divisions ; and in eacli division there is 
placed £10. 0«. 8d How much money is deposited in the cheats? 

*123. If the multiplicand contain, ^ instead of fiirthing.s, some mhpr 
fraction of a penny, the process is exactly the same as the above ; thus, 
Ex. 1, if wo had to multiply £22. 15«. A^d. by 43 ; 

43=r5x8 + 3 

£. d. 

22 15 4'^ 

8 

182 1 for|<f.x8=V<^.=5rf. 

5 

910 . 15 . 5 

68. 6,1J for id. X 3^ Vd.^ll(L 

£979 . 1 . 6} 
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£x. 2. Multiply jC 3G. lOff. 0\^d. by 231» 

231-='F^<33^7x3xll. 

#. d. 

.%• . 10 . 0}? 

7 

255 . 10 . for x7=l?^/. = 4f^7d. 

700 . 11 . 0,",. 

11 

£nm , 1.0}? .' for ,^</.xii--;:d-=3}?rf. 

Ex-. XXX L^. 

(1) Multiply XO. 12a\ BlJf/. separately l)y 3, 11, and 57. 

(2) Multi[>ly £75. lO,-?. i)}d, separately by 4, 15, and 88. 

(3) Multiply £700 l7jr. 11}!'/. separately by 0, 20, and 120. 

(4) Miilti])ly £525. I k. 05 /. separately by 42, 4 [, and 1()3. 

(6) Multiply £125. 10^. 11 separately by 40, 14 J, and 577. 

COMrOU2s''D DIVLSIUX. 

124. Compound Division is tho method of dividing a compound 
number, that w, a number composed of several denomiriatiom', but all of 
tlio same kind, into as many equal parts as the divisor eoutaius nnita; nnrl 
also of finding how often oiio compound number is contained in anoMicr 
of tho same kind. 

When the Divisor is an abstract number. 

Rulk. Place tl:e numbers as in Simple Divi>.ion ; then find how 
often the divisor is contained in the highest denomination of the dividend ; 
put this numher down in the quotient ; multiply as in Simple Division 
and subtract ; if there he a remainder, reduce that rcmaimlcr to the next 
inferior denomination, adding to it the numher of tliat denomination in 
the dividend, and repeat tho division: carry on this process through the 
whole dividend.*' 

£s, 1. Divide £190. (k. 8d by 130. 

Proceeding by the Rnle given aboTOf 
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£. (. 4 , 

130) 199 . C . 8 (U 
130 * 

G9 

20 ^ 

130) 1306 (l(k. 

1 30 

86 

12 

130) 1040 (8d. 

1040 • 

♦ 

Thcrtfore the answer is £1, 10^. Od. 

^ Jieason for the above process. 

We first subtract XI token 130 tlAics, from XI 09. G«. fUi., and thera 
rdinalns XCO. (5.?. OJ. 

Now XG9. 0.y. f\d. -=1380^. Qd. ; from this amount wo subtract 10^. taken 

130. times, and there remains 86,?. 8:/. 

0 

^gain, 80,9. 8cL = 1040c/. ; from this amount wo subtract Oc/. taken 130 
tifiics, and nothing; remains. 

Therefore XI. 10.?. 8c/. contained 130 times in XI 99. 6s, 8d, 

Ex. 2. Divide X1070. 4s. by 527. 

X cr. d. 

527) 3070 . 4 . 3? (2X 
1054 
22 

• JO 

444 (05. 

^ 

527) 5331 (10c/. 

527 

Cl 

4 

I - 527) 247 (0®. 

Therefore the result is X2. Os, lOd., and there remains 247 farthings to 
be divided by 527, which division will clearly not give so much as one 
ferthing. 


luje 
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Therefore the quotient is jC2* 0«. 1(W, 

Note. When the divisor is greater tlian 12, the division can be 
easily perfonned in one lino: thus for example, divide £8. 185. tk/. by 12. 

' £ t d 

12 I 8 , 18 . G 
14 . lOj 

Since we cannot divide 8 by 12, w'o reduce the £8 to shiUings, and 
adding in the tenn 185.‘, 9b have to divide 1785. by 12; we obtain 145., 
with remainder 105.; and since IO5. — 120d. ; therefore, adding in the term 
iid., wo have to divide V2C}d. by 12 ; we obtain lOJ., with remainder Gd. : 
and since Gd. tlAq., wc divide *^4q. by 12, and thus we obtain ‘2q., or Id. 

kx. XL. 


(1) 

i.7. 1C.,. 2rf.-2. 

(2). 

£G. Os. 9rf.-3. 


m 

£ 7 r). iis. cj./. 2, 

(4) 

£10. 14.V. Oy.-. 

X 

(6) 

X24f.. l-t.v.'lW.-, 4. 

(3) 

. £8(). IG.?. 3.1rf.- 

:-5. 

(7) 

£02. 13.S-. 7?.d.-rC. 

‘ (8) 

£4:15. 17Jf. 

. — 7. 

(9) 

£4(10. (!.>■. "i- a. 

(10) 

£G0.‘). Oi'. 

U. 

(11) 

i-aac. lOs. f.;,/.-. ii. 

(12) 

£173. 14*. (ii. 

12. 

(13) 

£3ii. I a,,, w. - 23. 

(14) 

£30. Is. 3.y.- 

:n. 

(Ifl) 

£12. Iftf. 4U-: 39. 

(10) 

I'lc.";. i5.s’,’oi(i. 

.-r-m. 

(17) 

£02. u. 7.i*/.-^i.')a. 

(10) 

£2720.- 744. 


(10) 

£12aa. 1 j.*8</.-734. 

(20) 

£3/. 3v. 1(/.- 7 

4. 

(2J) 

£402710. U 8(/. ;-(j3,*>2 

(22) 

£IG2. ;l.v. G(/.^ 

■150. 

(23) 

£i;l02(i4. 9.V. Crf.- one. 

(24) 

£174G -2737. 


(23) 

£2(i4a. nis. <vf.- ;!.'>7. 

(2C) 

£344. 0.«. 

■129. 

(27) 

1203 i:\vt., 4 Ills. -.-73. 

(20) 

170 cwt, 3 qrs. 

, 14 lbs. — 511. 

(20) 

2U(iiiio. of 20 days, 4 d.-:-2 

3. (:)0) 

084d., Oh., Om.^47. ' 

(31) 

1 3 cwt., 27 11)., 1 1 oz. -i- 4f)b. 

(32) 

7<> cwt, - - 1)G3. 


(33) 

73 ac., 3 ro., 30 po. 20. 

(34) 

ISac,*! ro.- 147. 

(Of.) 

01 yds., 2 qrs., 1 na.-f003. 

(3C) 

97 qrs., 3 bus., 

8 pks.'-107 

(37) 

£12-. -000G23 ; ani| £3(i^ 

•001875. 




125. It may sometimes be found convenient to break up the divisor 
into factors : thus^ 


Ex, 1. Divide £37. 145. by 24. 

* 24:=4x6. 


24 


1 


4 


£. t. d. 

37 . 14 . 0 


0 . 8.6 


£1 . 11 . 6 



COMPOUND DIVISION. H7 

£x. 2. Divide £131. 2f. ^d. by 4B, and aieo by its ftcton 6 and i 
and shew that the results coincide. ^ 

£. t. k * 

48) 131 . 2 . (2£. 

96 

36 

20 

48) ^2' {14s. 

48 

222 

192 

30 

*12 

48)*3(;8 (7d. 

336 

4 

40) 130(2g. 

DC 

'I'liercfore the quotient is £2. 14s. 7^. JJ7. 

► Now, dividing by the factors 6 and 8, wc get 

£. $. d, 

6 131 . 2 . 8J 

2.14.7iil V« 0 24/ 

Ex. XLI. 

In the following examples, divide by the numbeis themselves, and 
then by any factois composing them ; and shew that the results arc the 
same. 

\ (1) 16#. 9jd.-15. (2) £678. 19#. 92rf.-f-32. 

(3) jC123.13#.02d-i-99. (4) £236. 17#. -^96. 

(5) £371.2#.9}<i.-i-18. (6) £316. 11#. 7Jd.-J-42. 

' (7) £972. 16#. 10J<<.-5-132, (8) £860. 11#. li<f.-^-198. 

(9) £2016. 2#. 2}d.-rl08. (10) £336a 0#. Iljd.-r6a8. 
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126. If the Diviflor be 10, 100, 1000, &c., the operation of Division is 
usually performed, by pointing? oft’ as decimals, one, two, three, &c. figures , 
accordiingly at the right hand the dividend. 

Thus, Ex. 1 : Divide £6302. 10s. by 100. 

Long Method, * Usual Method, 

£. s. £. t. 

100) 6302 . 10 (53£. 63*02 . 10 

600 ‘ _20 

362 1210 + 10s, 

300 -1260s. 


1240 + 10= 1250s. 
100) 1260 (12s. 

100 


100) COO (Oi 
COO 

Therefore the quotient is £63. 12*. Gd. 
JReasonfor lh« above process. 


£5362.10s-.-:-100=^gUl"j 


=£53G2+;^=£5D+^^ 
,T . 100 100 

..as*!-- 

=£63 + 12-60s. 


,.53. i’CS . 10s. 

160 ^ 106 
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= £53 + 125. + 6a?. 

= £53. V28.€d. 

Ex. 2. Divide £lGCa 15 a‘. by 1500. * 

1500--. 3x5x100 ; 

first divide by the factors 3 and 5,*aiid then by 100 : it will bo found best 
ill all coses of this kind to do so. 

1068 15 

I 550 5 

£1*11 . 5 

20 • 

• 

2-25i-. 

12 

SOOd. 

Therefore the quotient is £1. 2^. tki. 

Ex. XLII. 

(1) £300.0#. 2c/. -10. (2) £1787. 10#. -4- 100. 

(3) £2025-:- 1000. (4) £1447. 10#. 4c/. -1000. 

(5) £202. 10#. - 2400. (0) £20380. 4 . 9 . 2d, 25000.^ „ 

(7) 21 ac., 3 ro., 17 porches x ‘O 5 ; and £375. 3#. x *0507. 

(8) 24 ac., 3 ro., 10 perches x 1 12, and x 1 1 *2. 

127 . W/tcu the divisor and dividend arc both compound numbers nf tfte 
.•lavic kind. 

UuLK. “ Kediice botli numbers to the same denomination : divide as 
in f'implc Division, and the result will be the answer required." 

Ex. How often is 5s, ^dild, contained in £15. 8#. 9c/. ? 

Proceeding by tbu above Rule, 

t. a £ i ft 


5 . 32 

15 . 10 . 9 

12 

• h20 



63 

318 

4 

12 

255 

3825 

• 

4 

15300 


265) 16300 (60 
1530 

Therefore 60 h the answer. 
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Reation for the alme proms, 

6,y. 255 farthings, 

£1 5. 1 Oa’. dd. - 15300 farthings ; 

and 265 farthings subtracted 60 times. from 15300 farthings leave no re- 
mainder. 

Ex. XLIII. 

(1) £2. 12s. Ud. 

(li) £55. 1 fl.¥. 1 0} d. - £2. fk. 7? d, 

(3) £160. 4s. Hj^/.-^Xl. 10^. (\[d. 

(4) X401. 4#. 3£/.<X'2. lU, 6}(/. 

(5) 44 cwt., 2 qi-s., 1 1 lbs. — 1 cwt., 2 qrs., 1 7 lbs. 

(0) 272 yds., 1 qr.-7 yds., 2Vjrs., 1 nii. 

(7 ) 0437 bus., 2 pks.— 143 bus., 3 pks. 

(3) 1416 ac., 2ro., Kpo.-r4ac., 3ro., 27 po. 

(0) 57 lea., 1 ini., 056 yds. — 7 fur,, 37 yds., 1 ft., 5 in. 

( 10) 617 Ids., 1 qr.- 12 qrs., 1 pk. 

128, shall now add some examples of the Multiplication rnd 
'Division of numbcTS, comprising difl'crent denominations, but of the saiiU* 
kind, hy mixed numbers. 

In the case of Multiplying by a mixed number, it will generally he 
found advantageous, first to multiply hy the integral part, and then to 
add to the result thus olitaiiied the result given liy nuiltiplying by the 
fractional part. 


Thus, for example : Multiply £2. 6,v. Ot/. by 
(£2.{h\VHl)y>:3-=£7. 

(£2.6.v.ay .)x7 _ iM6. 6^. 3 rf , 

10 ' 10 

Thorefori' ( £2. 6,v. Ofi.) x -= £7 + XI . 1 2^. Bf/. -- X3. 1 2jf. 8^7. 

In Division it will be found advantageous to reduce the mixed number 
to an improper fraction. 

Thus, for example : Divide £39. 17.v. 6JtI. by 19J(Z. 

192=7. 
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£. •. d. 

89 . 17 . <52 
4 

79) 369 . 10 . 3 (4£. 
316 • 

43 
20 . 

79) 870 (lljr. 

79 

80 

79 

1 

12 

79) fs (0^ 

Therefore the quotient is X4. 11#. 


Ex. XLIV. 


•Tn 


n]rf.x2'. 

(2) 

£7. 0i?.0Jd.x3)[. 


(■«) 

X4(», lU. 

bjjrf. X 6 / 

(•1) 

3 ro.. 35 po., 271 yds. 7 

<81*. 

(■>) 

4 mi., 3 fur., 37 po., 4 J yds. x 

5?. (0) 

84 tons, 13 cwt., 3 Ihs. : 

k23'. 

(7) 

X60. 10.s\ 

7d~l. 

(8) 

697 cwt., 2qrs., 8 lbs.- 

-13J. 

(«) 

£9. \)s. 7j 


(10) 

6491 yrs., 8 mo. - 376 


(11) 

£20. 19s 


(12) 

•671 yds., 2 qrs., 1 na. 

■:.23f 


Mhcellancous Examples, depending %n Arts. (110 — 128), worht4 out, 

PJx. 1. A pcrfM)n*bouglit 600 yards of cloth at lljs. 9d. a yard, and 
retailed it at 10.<f. 3</. a yard : what was his profit ? 

His profit on 1 yard = 16^. 3d.— 15 a\ 9d. 

=-0d., 

therefore his wiiole profit -(0 600 )d. 

r- 26(V. 

'-=£12. 10s. 

E^. 2. A spring of water, which yields 76 gallons an hour, supplies 
COO families : how much water may each family use daily ? 

The daily supply of water = (75 x 24) gallons ; 

75 X 24 

therefore each family may use daily ^ 3 gala 
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' Ex. 3. How many revolutions will a wheel, wliich is 4 yards in cir- 
cumferencc, moke in 3 miles ? 

3 miles =?(3 x 1760) yards =5280 yards, 
and since the wliccl passes over 4 yards cn one revolution ; 

“ or 1320 = number of revolutions required. 

4 

£x. 4 . The value of a mark being 13s, 4d., and that of a moidorc 
2fs., how many half-crowns arc there in 80 marks + 40 moidores ? 

30 marks + 40 moido^js = (13^. 4d,) x 30 + 275. x 40 
= (160 X 80 ) d, + (27 X 12 X 40)d. 

= (4800 + 12DGO)d. 

= l7700i. 

1 half-crown =30d. ; 

therefore number of half-crowns required = 


Ex. 6 . How many guineas, sovereigns, half-crowns, and shillingsj 
and of each an equal number, are there in X1246 ? 

Now, 1 guinea + 1 sovereign + 1 half-crown + 1 shilling 
~ (-12 + 40 + 5 + 2) sixpences 
-- 80 sixpences ; 

and £1246 — (1246 x 20 x 2) sixpences = 49840 sixpences ; 

the question therefore is reduced to tliis : How often are 89 sixperfees 

oontained in 49840 sixpences ? 

vr 1 -1 49840 

Number requu'td 


Ex. 6 . How iquch water must be added to,o cask containing 60 
gallons of spirit at 125. Gd. a gallon, to reduce the p^ice to Cs. a gallon ? 

Cost of ciisk=(125. Gd.) x 60, 

= (150x60)d. 

8s. = (8xl2)fi.; 

therefore or — or 93J=the number of gallons which the 

must contain, in order that its contents may be sold at 85 . a gallon* 
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Therefore (93J-60), or 33j~the ntimbcr of gallons of water wl 
have to he added. 

Ex. 7, How many yards of cloth, wortli*3jp. 7^^^?. a yard, must bt 
given in exchange for 144 yards pf cloth, worth 186*. a yard? 

The value of 144 yards at 18^, 1 Jd. a yard, 

= (lQs.Jid.)xU4y^ 

= £130. lOjf. 

= G2G40 half-ponco ; 
and 3tf. 7 Jd. = 87 half-pence ; 

^ C2640 

thereforc^the number of yards required = = 720. 

o/ 

Or thus, since 18.9. 1 - (3s. 7Jrf.) x 5^ 
it is clear that the number of yards required = 144 x 5, 

= 720 . 

Ex- 8. A traveller walks 22 miles a day, and after ho has gone 84 
ipiles another follows him at the rate of 34 miles a day ; in what time^ 
will the second traveller overtake the first ? 

The second traveller has to walk over 84 miles more than the firat 
before he can overtake him. 

Each day he wnlks (34—22) or 12 miles more than the first ; 
tlicTcfore or 7 is the number of days required. 

Ex. 9. A mixture is made of 0 gallons of spirits at 12^. lOd. a gallon, 
7 gallons at 10^. Gd. a gallon, and 10 gallons at Os, Id. a gallon ; at v/hat 
price per gallon must the mixture Be sold, 1st, that the seller may 
neither gain nor los6 by his bargain ; 2nd, that ho may gain £1. 13ff. by 
it ; 3rd, that he may lose 7 guineas ; and 4th, that he may reserve 10 
gallons of the mixture for himself, and spll remainder so as to realize 
the money he laid out ? 

£. i. d. 

8 gallons at 12^. lO^f. cost 5 . 2 * 8 

7 gallons at 10s. Gd, cost 3 13 0 

10 gallons at Os. Id. cost 4^ 10 10 

therefore 25 gallons cost £13 .7.0 

Ist. If he is neither to gain or lose, he must sell 1 gallon for 
£13. 7# 

— ; vrhich, worked out, gives lOs. B^d. as the price required. 
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, . 2nd. If he is to gain £1. 13^. 

25 gallons must bo sold for £13. 78 , + £1. 13s., or £15 ; 

£15 

therefore, 1 gallon must he sold for ^ ; which, worked out, gives 12*. 

as the price required. 

3rd. If he is to lose 7 guineas, 

25 gallons must be sold for £13. 7^. - £7. 7^. or £G ; 

£C 

therefore 1 gallon must be sold for which, worked out, pvea 

48. Iq. as the price required. 

4th. If lie is to retain 10 gall .ns for his own use, 

15 gallons must bo sold for £13. 7^.; 

£13. 7^ 

therefore 1 gallon must be sold for — ^ ; which, worked out, gives 
17*. ^q. as the price required. 


Ex. 10. A club, consisting of 50 persons, joined for a lottery ticket 
•f 12 guineas value, and it come up a prize of £7000 : what sum did each 
#nan contribute, and what did each man gain ? 

50 persons subscribe 12 guineas ; 

1 2 guineas 


therefore each person subscribes 


60 
or 4 j. Gd. 


50 pereons receive a prize of £7000 ; 


therefore each person receives 


£7000 


60 ’ 
or £125 ; 

therefore each person gains £125. — 4y. Gd. 

= £124. Us. Gd. 

Ex. 11. Divide £20 an;:ng' A B, and C, so that B may have 2 
guineas more than A, and that C may have 28. less than B. 

Now B^ share = A*s share + £2. 2^. 

C's sliare = B*s share — 2s. 

= A's share + £2. 2.v. - 2s. 


= A’e share + £2. 

But, by the question, 

A's share + B*8 share + C's share = £20, 
or A*b share -f (A'a share + £2. 2s.) -h (A'a share + £2) = £20, 
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or 

therefore evidently 


3 times share + £^, 2s. = jC20 ; 
8 times shore =i £20 -£4. 2^. 


= £16. IBs., 

, £16. 18a‘. * - 

or -4 s siiare = = £6. 6^. 

• « 


B's share = £7. 8.?. C s share = £7. Gs. 


Ex. 12% Divide £8. Hj?. Gd. among 6 men, C women, and 7 hoys; 
giving cacli w'om.in twice as muth as each boy, and each man thrice as 
much as each woman. 

Since each woman's share = twice each boy’s share, 
therefore (5 women’s shares = lfi boys* slmres. 

Ag^ain, since each man's share =tftricc each woman's share, 
therefore, 5 men’s shares - 15 women's shares, 

= 30 hoys* sliares, 

but 5 men's shares +0 women's shares + 7 boys* shares = £8. 11s. Od., 
or 30 boys’ shares + 12 boys* si Arcs + 7 boy s’ shares £8. 1U\ Qd., 
or 40 boys' shares = £8. 11^. Gd. 

= 343 sixpences. 

343 

Therefore, each boy's share = sixpences, 

= 7 sixpences =3^. Gd. 

Therefore, each woman's share — *Js., 

each man’s share- £1. Js. Od. 


DECIMAL COINAGE. 

• 120. It may be well to notice hero some of the advantages which 
would result from a decimal coinage of pounds, florins, cents, and mils ; 
the pound being of flic same value as the pound sterling at present ; the 
florin being = ^ytli of £1 ; the cent being— of a florin, or = 'j^th of 
£1 ; the mil (in.) being =^’j)th of a cent,»or^^ J^th of aflojin, or=yi^j^th 
o^£l. The Table would stand thus : 

10 Mils make 1 cent, 1 c. 

10 Cents 1 florin, 1 fl. 

10 Florins 1 pound, £1. 

130. In such a system, much of the labour of reducing superior to 
inferior denominations, and the converse, would be done away with ; for 
WEie could at once say, £24. 8 fl. 7 c. 2 m. =24372 m. Since by perfonning 
the operation of reduction at length, we obtain 
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- £. fl. e» m. 

24 . 3 . 7 • 2 
10 

240 4-3, or 243 fl. 

10 

24304-7, or 2437 c. 

W 

' 24370 4- 2, or 24372 in. 

or we might say £24. 3 fl. 7 c. 2 m. = .£24‘372 ; 

for£24. 3fl. 7c. 2m.^x(244-j^4- j^4- j ^ 

^ 240004-3004-704-2 
■ 1000 ‘ 

21.372 
“•^,1000 
= £24-372. 

Simaaily, £24. 3fl. 7 c. 2 m. = 243-7211., or = 2437 2 c. 
(Jonvorscly 24372 mils = £24. 3 fl. 7 c. 2 m., 

/or, proceeding hy Rule (Art. IIC), wo get 

10 ■ 2 4372 
10 _2«7-2m. 

10 243 - 7 c. 

24-311. 

hcncc 24.372 m. = £24. 3 11. 7 c. 2 m. ; 
or we might say 24372 m. =£24-373 ; 

for 24372 m. =i i: = i;24-372. 

Similarly 24372 m. = 243-72 11., or = 2437*2 c.. 
Again, £13. 311. 9 m.=18309m., 
or, proceeding by Rule 

£. n. m. 

^ 13 . 3 . 9 
10 

180 + 3, or 183 fl. 

10 

1830 c. 

10 

183004 9, or 18309 xxi. 
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or 'ire might aay AIS. Sfl. 0m.=£18'309 ; 

for £\B. 3£1. 9ni. = £^iaf+-jg + — + — 

/18000 + 3C0 + 9\ 

V " 1000 / 

^18309 
^ 1000 
= X18*S00. 

Similarly jCIO. 3fl. 9 m. = 183*09 fl., or =1830*9 c. 
Conversely 18309 ra.=£*]^. 3 fl. 9 m. 
for, preceding by Rule (Art. llO), we ^ct 

*10 18{?0» 

■ 10 1830 - 9m. 

10 m-Oc. 

18-3fl. 

or 18309 ni. = £18. Sfl. Oc. 9m. 
Simflarly 18309 = £18*309. 

lUUU 

or 18309 m.= 183-09 fl., or=1830-9c. 
Again, £2-Vl. 5.J c. = £254. 5*5 c. 

100 

25400 c. 4 5*5 c. 

= 25405*5 c. 

= 254055 m." 

Also, £254. §Jfl.= £254. 5*25fl. 

10 

2540fl.4 5*?5fl^ 

= 2545*25 fl. 

= 2.54.52*5 c. 

= 254525 m. 


. Ex. XLV. 

Rfduce, expressing in each successive inferior denomination and 
verifying each result : 

• (1) £15. 6 fl. to mils, and 6 fl. 3 c. 2 m. to mils. 

(2) £30. 9 J fl. to mils, and £96, 1 fl. 2 c. 9 m. to mils. 
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(8) £18. 6}c. to mils, and 91 d. to mils. 

(4) £10. 1 m. to mils, and £46. 2} c. to milsr 

131. The addition, subtraction, multiplication, and division of money 
would also be much simplified by the adoption of a decimal coinage, as 
will be evident from the following examples. 


Ex. 1. Find the sum of £10. 6fl. 

3 c. 5 in. ; 9 fl. 9 m.; 

3 c. 2 m. ; 5} fl. 


m. 

£. 

Xia. Gfl. ,Tc. 5m. = iaQn5, 

ov= 10*035, 

9fl. !i09, 

or-^ *909,' 

i;24. 1 in. = 24001, 

^ or= 24*001, 

3 c. 2 m. - • 32, 

or-= *032, 

5Jfl.= 625j 

or= *525, 

44102 m., 

or =£44-102, 

each of which results 

= £44. Ifl. 2 m. 

Ex. 2. From £10. 3 c. 2 m., subtract £14. 4fl. Ojn. 

ni. 

£. 

£16. 3c. 2 m. = 16032, 

or = 10'032. 

£14. 4 fl. 9 m. ^14409, 

or = 14*409, 

1023 m., 

or =£1 023, 

each of which results = 

£l.Cfl. 2 c. 3 m. 

Ex. 3. Multiply £16. 3 c. 2'.H. by 2.3. 

£16. 3c. 2m. = lG032m 

i., or = £16*032. 

m. 

£. 

16032 

16*032 

23 

23 

'48096 

48096 

32064 

32064 

* 368736111. 

£368-7^ 

each of the above results = 

=£3()8.7fl.3c. 6. in. 


Ex. 4. Divide £368, 7 fl. 3 c. 6 m. by 23. 

In other words, divide 368736 m. by 23, or £368*736 by 23. 
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m. m. £. £• 

23) ,308730 (16033 23) OCS-TOO (lC-032. 


23 


23 , 

138 


138 

138 


138 

73 


73 



ca 

46 


46 

46 


46 


each of the above results =^‘16. Oil. 3c. 2m. 

Note. •Similar advantages would result from the use of a decimal 
Gjstcm ill weights and racasur'ss. 

’ Ex. XLVI. 

I. Add together 

(1) £70. flfl. 5c. 3m.; £27. 9fl. 9m. ; £84. Ic.; £56. 3fl. 6c. 2m.; 
£19. Im. 

(2) £252. 2\ fl. ; £300. 2\ c. ; fl. ; 5 J o. 

* 2, Find the difference between 

(1) £19. 5 fl., and £1 6. 3 fl. 9 c. 

(2) £20, and £19. 9 fl, 9 c. 9 m. 

(3) £5. 5jfl.,and£4.4jc. 

^ Multiply 

(1) £70. 8fl. 3 m. separately by 5 and 03, 

(2) 9 fl. 2^ c. separately by 18 and 1008. 

(3) £150. 5 m. separately by 2005 and 1857G. 

4. Divide 

(1) £194, 5fl. 7 c. 5 m. by 6. 

(2) £10704. 2 fl. 4 m. by 11. 

(3) £342130. 8 fl. by 7380. 


Ex. XLVII. 

Miscellaneous Questions and Examples on Arts. (100 — 131). 

9 

Where the contrar/ is Bot expressed, a year is supposed to couslst of dCfi daya 

I. 

(1) • Explain the meaning of the term 'Reduction.' Reduce 537983 
half-guineas into Beven-shilling pieces, and also into groats. 


9 
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(2) What is the standard of the gold, and silver, and copper coinapic 
in this kingdom ? According td the present law in England for what 
sums respectively are copper and silver legal tenders ? 

(3) What is meant by ^Compound Multiplication^? CAn concrete 
numbers of the same or different kinds be multiplied together ? Give 
the reason. What is the cost of school accommodation for 13750 chil- 
dren at £1. 18s. 6^. eacjh ? 

(4) How many nobles arc equivalent to £26. 14«. ? 

(6) A person bought 1763 yards of clotli tit 6s. 3ld. per yard, and 
retailed it at Gir. lid. per yard : what was his profit? 

(C) A person's weekly income is £14, and his quarterly expenditure 
is £128. 105 . ; how much wilt he have saved at the end of 8 yearn ? 
(supposing a year to consist of 62 weeks). ^ • 

(7) An equal number of guineas, pounds, half-guineas, crowns, and 
half-crowns amount to £398. 6s. : how many of each sort are there ? 

(8) AVhat quantity of water miist 1 add to a pipe of wine, which 
cost £90, to rcduco its price to 105. a gallon ? 


II. 

(1) Explain the meaning of 'Compound Division': what diffennt 
cases are there of it ? If £1844. 2s. be divided equally among 41) 
persons, how much will each receive ? 

(2) A house and its furniture are w'orth £6734. 6s. 9d. ; but the 
house is worth 8 times os much as the furniture ; what is the house 
worth ? 

(3) Define 'a square ' a cube ’ ; shew clearly by a figure how many 
cubic feet there are in a cubic y^rd. Reduce 4203239040 cub. in to cub. 
yds. ; and find how many grains of wheat there are in a load, if a pint 
contains 7000 grains. 

(4) Divide £3. ISs. Od. between two X)ersons, so that one shall receive 
half as much again as thcHithdr. 

(6) A jeweller sold jewels to the value of 834 guineas, for whicih ho 
received in part 1429 dollars, worth 4s. 6d. each ; what sum remained 
unpaid ? 

(6) r The tax on a certain property amounts to SC974. 165. 3.]d. at the 
zate^of 25. 2fd. in the pound. What is the value of the property^ 

(7) If *I bottle off two-thirds of 2 pipes of wine into quarts^ and tlie 
rest into pints, how many dozens of each shall I have ? 

. (8) A servant’s wages are £10. 8s. a year ; how much ought he 
v^ceive fbr 7 weeks? (supposing a year to consist of 52 weeks). 
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III. 

j (1) Vi^hat are the different uses to which Troy weight and Avoir- 
dupois weight are respectively applied? Express j661bs. Avoirdupois in 
lbs. &c. TroJ. 

(2) A factor bought 66 pieces of stufp f:>r £1569. V!s, 4<f, at 4e. lOd. 
a yard : how many yards were there in each piece ? 

(3) How many farthings are there in 5 half sovereiffUSs 5 half-croMns. 
5 sixpences^ and 5 half-pence ? 

(4) Goods arc bought at 6^. per lb.> and the cost of carriage is 
per lb. ; they are sold at £4. lOf. per cwt. : what is the gain or lor^s 

per cwt. ? 

(6) Wlmt is meant by a 'mean soloi^day*? How does the 'solar* 
year diffei^from the 'civil* ycaj? State clearly the methods which have 
.'been adopted to correct the error arising ther^rom. 

(6) A gentleman laid up in the year 1851 £294. 1^. having spent 
daily £1. 12^. Qd . : what was his income* in that year ? 

' (7) Divide 198 guineas among 4 persons, so that the second may 
hare twice os much as the first, the third 8 times as much as the second, 
and t]^e fourth 4 times as much as the third, 

A person with £5. 7 florins, 9 cents, and 1 mil in his pocket, 
goes to the sea-side for 2 days : he spends in Railway fare Gfl. 2 c. 5 m. ; 
in cab fare 1 fl. 2 c. 5 m. ; and his Hotel bill is 13 IL 5 c. What sum does 
he return homo with ? 

IV. 

(1) What are the standards of weight and capacity in Engkpd, and 
how are they fixed ? 

(2) Two persons buy postage-stamps at 12 a shilling ; one reiails 
them at 11 for a shilling, and the other at 13d. for a dozen ; compare the 
gains on selling the same number of stamps. 

(3) How many Rubles at 3«. 4^. each are equal in value to 878 
Napoleons, at 15.9. 92</. to the Napoleon ? 

(X) A hundred sovereigns all equally light; are worth ninoty-flve 
pounds ; what is the value of each in shillings ? 

(5) Find 

1. l^p sum bf £27. 3 c. 9 m. ; £560. 2^fl« ; £30. 3 c. 7 m. 

£. The quotient of £405. 5fl. 3 c. Cm. by 16. 

(6) ’ A person lays out £43. 9«. 4d in spirits at 5^. 4d. a. gallon ; some 
of wjiich le^ed out in the carriage ; however, he sold the remainder for 
£54, at the rate of 7».6d. a gallon; how many gallons leaked out ? 

(7) If a piece of ground contain 24 acres, and an inelosure of 17* 

0-2 
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"^at-res, 3 roods be taken out of it, how many perches ore tliere in the 
remainder 1 ' , t 

(8) How many hoi\rs have elapsed since the birth of Christ to the 
year 1852, supposing each year to consist of 365 days, 6 hours ^ 

V.« 

(1) Explain how the statute defines ‘a yard', with reference to a 
natural standard of length. Find the corresponding linear unit, when 
an acre is one hundred thousand square units. 

(2) How many barley-corns will reach round the earth, supposing 
the circumference of it to be 25000 miles ? 

(3) If a single article coattod«. 7d., how many dozens can be bought 

fur £06. 10*.? ‘ 

(4) A bankrupt owes £.3.549. and cjm pay 17*. Gi. in tkc pound. ' 
l\'hat are his effects worth, and what loss do his creditors sustain ? 

(5) A piece of money is worth IGa*. S'i/'; how many guineas are there 
in 253 such pieces? 

(0) How many times will a pendulum vibrate in 24 hours, which 
vibrates 5 times in 2 seconds ? 

(7) ^df the sum paid for 247 gallons of spirit amount, together, \/ith 
the duty, to £019. 11.9. 2 /. ; and the duty on each gallon be ^th part of 
its original cost ; what is tlie duty per gallon ? 

(8) 12 persons on a journey each spend £2.3, 4 c. G m. in board and 
lodging ; 6 of them agree to pay the travelling expences, the share of 
each amounting to £18. 1 in. Find the amount of expenditure during 
the journey. 

vr. 

(1) What is the meaning of the word 'Carat ' as applied to gold, and 
as applied to diamonds? How many 'carats' fine is standard gold? If 
from 2793401 lbs. Troy of gold there be coined £130524405. 4s. G(/., find 
the value of each lb. 

(2) A wheel makes ^14 revolutions in passing over 1 mile, 407 yards, 

1 foot ; what is its circumference ? 

(3) How much must I pay for 455 Napoleons, a Napoleon being 

worth IG^. 4|rf. ? ^ 

(4) A grocer buys a hogshead of sugar, c(>iitaining half a ton, for 
£30, and retails it at 7.W. per lb. ; how much money does'h'e make? 

(5) A merchant buys 10 gallons of spirit at 12«. a gallon ; 15 gallons 
at \As, Gd, a gallon ; and 18 gallons at 15^. Od. a gallon : what will be 
the price of a gallon of the mixture, so that he may gain £2. 5«. Gd. on 

* his outlay ? 
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(0) A gentleman distributed £4h 5s, among 12 men, 16 womens 
and 60 children ; to every man he gave^tmee as much as to a woman, 
and to every woman three times as much as to a child : what did each 
receive! 

(7) A chain, 11 yards long, i^ divided into 50 equal parts, called 
links ; find how many square links there are in an acre. 

(8) A merchant expends £1036. 5s. on equal quantities of wheat at 
£2. 2s, a quarter, hurley at £1. 1^. 4i quarter, and oats at 14«. a quarter : 
what quantity of each will he have ? 

VII. 

(1) How many minutes are there in the lU years, of w’liich the first 

is 1852? “ 

(2) Divide 425 tons, 15 c,rt., 2 qrs., 12 lbs., by 27: nnd l.KJl ni., 

4 fur., 28 po., by 20: and find how many«inoidorcs are equivalent to 
100 guineas. 

(3) T wo boys run a race of 1 mile, one of them gains 5 feet in every 
110 yards; how far will the other he left beliind at the end of the race? 

(4) Light travels at the rate of 192000 miles a second: how many 
dayft^ull it be in coining to us from the star a Centuuri, supposed to b« 
2(]4jillions of miles distant 1 

^5) Divide £100. 2s. Gd. equally among 45 people ; supposing 20 of 
them to have received tlu ir portions, and 10 of the remaining 25 to 
have given up their portions to the other 15, how much would each of 
the 15 receive? 

(6) A father left his eldest son £5000 njore than he left his second 
son, and the second son 1500 guineas more than the third ; to the tbird 
he le"ft 12000 guineas : what was the elde^ son's portion ; and whut B?;ai 
did the father leave to his 3 sons? 

(7) A person buys 128 gallons of wine at 8#. Gd. a gallon : how many 

gallons of water must be added to it, in order that he may gala £5 12s, 
on his outlay, and retail the wine at 5s. a gfclloa*? , 

(6) A bankrupt has good debts to the amount of £456. 18^. 8d. ; 
and the following bad debts, £300. 7s. Gd., £120. 13#. ,• and £21. 4#., for 
which he receives respedRvely 4, 5, and 10 shillings in the £ ; his own 
liqjbilitics au^ount to 1*4558 ; how much con he pay in the £ ? 

VIII. 

(1) Can you attach any meaning (1) to the multiplication of 6#. Gd. 
by £1. 2s, 3d.. (2) to the division of 1 yard, 2 feet, 3 inches, by C feet, 

8 inches? tState reasons for your answer. 
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" (2) A carriage-load is found to weigh 1 ton, d cwt., 1 qf., and it 

consists of 315 equal packages ; , what is the weight of each ? 

(8) A gives to B 08 gallons of brandy worth 25«. 6d. a gallon, and 
gets in return 39 guineas and 570 yards of cloth : what is the value of 
the cloth per yard ? 

( 4 ) A person counts on the average 7000 shillings in an hour : what 
sum will he oount in 07 days, if he work 9 hours a day ? 

(5) A gentleman'^ average daily expenditure for the year 1852 is 

£2. 0«. lid. ; and this aUowa him to lay by £50 at the end of the year: 
what is his income ? , 

(6) Shew how to pcTfom^,thc following operations: (1) the addition 
of £090. 5 11. 4 c. 7 m. ; £301. fl. 3 c. 8 m. ; £2;3. 9 c. 6 m.: (2) the sub- 
traction of the second sum from the first ; and (3) the multiplication of the 
third by 240 ; reading off each rcKult. ' 

(7) A grazier left to his 5 children ir^.equal portions 175 oxen, 2003 
sheep, 563 pigs, and 87 fowls ; wliat was the value of each of their for- 
tunes, supposing the oxen to be worth 11 guineas each, the sheep a 
guinea and a half each, the pigs half-a-guinea each, and the fowls 9d. 
each? 

(8) I hire a h<vific at £90 a year; which is assessed in the ratd-book 
at f tlis of its rent ; I agree to pay the rates upon it, viz., 3 poor's-rSces 
of 9rf., lOd., and Is. 2(/. rcspocti vely in the £, a church-rate of Od. in the 
£, and a paving-rate of Is. 7d. in the £: What is the whole annual cost 
of the house ? 

IX. 

(1) Explain the calendar as now in use. On June 21 of 1851 the 
Duke of AV^clliugtoii had lived 30,000 days. Find the day and year of 
his birth. 

(2) The fore- wheel of a carriage is 10 feet in circumference, and the 
liiiid-wheel is 16 feet: how many revolutions will one make more than 
the other in 100 miles „ 

(3) A loaded truck w'cighs 4 tons, 3 qrs., 1 lb. ; the truck itself 
weighs a ton an/1 a half, and it contains 758 equal packages : find the 
weight of each package. 

(4) A has 35 ponies, each worth 15 guineas,, and B has 24 horses, 

each worth £24. 15.9. : should they exchange, which of ' them ought to^ 
give money also, and how much ? ^ 

(5) Sound travels at the rate of 1142 feet a second: if a gun be dii- 
charged at the distance of 4^ miles, how long will it be, after seeing the 
flash, before 1 hear the report ? 



inSCELLAKEOtrS QUESTIOKS AND EXAMPLES. 135 

(6) How many times will a clock, which chimes the quarters, 8trika«»v 
and chime in 1854 ? 

(7) * How long will a person he in walking from Cambridge to Ely, 
a distance of 10 miles, when he takes 110 8tcp8*of 2^ feet every minute? 

(8) A manufacturer employs 60 men and 45 boys, who respectively 
work 10 and 14 hours per day during 5 days of the week, and half the time 
on the remaining day ; each man receives Gd, per hour, and each boy 2d. per 
hour : what is the amount of wagfes paid in the year ? (a year ~ 52 weeks), i 

X. 

(1) \Vliat will be the cxpence of forming a railway 146 miles in 

length, at 8 guineas a yard ? ^ 

(2) X gentleman’s income is 2000 guineas ; ho spends £18 per week 
upon personal expences, and his annual subscription to charities amounts 
to £150: whnt will be the state *of Ids hilances at the end of 8 years? 
(reckoning 52 weeks to the year), , 

(3) Find the value of 12 lbs., 8 oz. of copper coin, having given that 
12 penny pieces weigh 8 oz. 

(4) What is the price of 7 packages of cloth, each package contain- 
in<f 7 parcels, each parcel 27 pieces, and each piece 81 yards, at the rato^^ 
ioY lit guineas for 3 yards ? 

(5) A mixture is made of 6 gallons of spirits at 6 6. 2 c. 5 m. 
per gallon, 4 gallons at 9 d. per gallon, and 10 gallons at £1. 1 fl. 1 c. 5 ni. 
per gallon ; find the price of a gallon of the mixture. 

(6) If 5000 people took in hand to count a billion of sovereigns, and 
beginning their work at the commencement of the year 1852, could each 
copnt on the average 100 sovereigns a minute (without intermission), 
when would they finish their task ? 

(7) I have a beqik-note of £20, a note-of-hand for £6. 10^. and ia 
several coins, us follows ; in copper, 13 farthings, and 45 half-pence ; in 
silver, 36 three-pences, 58 groats, 96 sixpences, 67 shillings, 97 half- 
crowns, and 126 crowns; in gold, 65 Hklf-gvincas, 77 guineas, and 34 
nioidoTcs: how much have I altogether? 

(8) In a manufactoiy there arc employed 5 foremen, each at 4^. 6d, 
a day, 63 workmen, caSh at 2^. 9d. a day, 75 boys, each at U. Sd. a daljr, 
nnd 47 giiis* each at 1#. 4|(f. a day ; they work 6 days in the week : how 
muck will their master have to pay in 'wages per week, and how mudi 
per year ? (a year =52 weeks). 

XL : 

(1) Divide £6842. 14«. 5(f. among 3 persons, so that the flM 
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~ Jinvc £5G8. 146. id. more than the second, and the second £728. 18#. 2d. 
more than the third. 

(2) If a person spend £152. 10#. a week ; trhat must be his daily 
income that in 15 years ho may lay by £7522. 10#. ? (a year=j*)2 weeks). 

(3) Find how often 3 cwt., 2 qrs., 27 lbs., 15 oz. is contained in 
4 tons, 13 cwt., 2 qrs., 27 lbs., 7 oz. ; and verify the result. 

(4) A person bought 4 bales of cloth, eacli bale consisting of 6 pieces, 
and each piece of 27 ya’-ds, at £16. 4#^ per bale ; what was the price of 
the whole, and what the rate per yard 1 

(5) Supposing 5000 persons, and 1500 carriages, to pass over 
Waterloo JJridge daily, during the present year, the former paying a 
toll of a half-penny each, the layter a toll of 2d. each ; what will bo the 
amount of toll raised at the year s end ? 

(6) If a person spend 200 guineas during the first six calendar 
months of the year 1853, what is his average daily expenditure ? 

(7) What quantity of tea at 52^. per lb., must be given in ex*- 
change for 5 cwt., 3 qrs. of sugar, at 7#. IOtW. per stone ? 

(8) A father left 6 sons ; and his property consisted of £500 in cash, 

( and 5 bills of £48. 10#. Gd. each. He ordered £20 to be bestowed on his 
t burial, and his debts, amounting to £164, to be paid : then the residue, of 

the property to be thus divided, viz., ono-third part to go to the eldest 
eon, and the remainder to tiie other four sons in equal portions : wlmt 
was the share of each sou ? 


XII. 

(1) A gentleman sent a tankard to his silversmith, which weighed 
100 oz., 16 dwts., and ordered him to make it into spoons, each weighing 
2 oz., 16 dwts. : how many spoops did he receive ? 

(2) A gentleman’s estate, for the 5 years ending with 1840, yielded 
£1227* 15#. : how much could ho spend one day with another, so as to 
lay by 135 guineas! 

(3) ' The length of a y^ar being 365J- days, and that of a lunar month 
being 29 J days, how many lunar months are there in 19 years ? 

(4) What is the value of a talent of silver, if silver be worth 5#. per 
’'02^ and a talent consists of 1000 shekels, each weighing 219 grains? 

(5) Pivido £17. 3#. 5d. by £14, 3#. 6d. to 4 places of decimals. Can 
the^o sum# be multiplied together? 

(6) A merchant bought 7 pieces of cloth, each 27 yards, for £55. 12#. ; 
and sold 56 yards at 5#. 3.W. per yard; at w^hat must he sell the remainder 
;per yard in order to gain £3. 11#. on the whole ? 
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(7) A certain number of men, twice as many women, and three times 

as many boys earned in 6 days £7 » ; each man earned 1 6d., ca*cti 

woman lOd., and each boy 8d. a day. tlow many were tliere of each ? 

(8) bankrupt owes his creditors ^*2963, •and pays them ik, 8^d. 
in the pound. How much docs he pay them altogether ? 


REDUCTION. OF FRACTIONS. 


132. To find the value of a fractional part of a number of one denomU 
nation in terms of the same or lower denominations. 

Rule. Multiply the given number by the numerator of the fraction, 
and dividfe the product (if possible) by the denominator; if there be a 
remainder, multiply the nurq^rator of the fraction wliich remains by the 
number of units connecting the given denomination with the next lower 
denomination, and divide thb product by the denominator ; if there still 
he a renfainder, proceed with it in the same way as with the last re- 
mainder, and so on, till you come to the lowest denomination. The 
compound number formed of the integral parts reserved from the suc- 
cessive quotients, and of the result of the last reduction, will bo the value 
^required, 

A’ote, If the given number comprise different denominations of the 
same kind : reduce the different denominations to tlic lowest denomina- 
tion involved, and the above rule may ,be tlien applied ; or the value 
may be found by the method shewn in Art. (123). 

7 

Ex. 1. Find the value of ^ of £1. 


:eeding by the Rule given abovc^ 


-of £l 




Tx.*) 

2 


-.-1 

= -2*- = V'i\ 

and I of ls.=— ; 

therefore the value required = 17s. Qd, 

Reason for the tbove process, 

* 7 j 

-r of £1 is the same as 7 times - of £1., 

O o 




“2 ’ 
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therefore 7 limes| of £1=7 timeeY = -^-=17i«. 

=17*. 6A 

2 

Kx. 2. Find the value of ^ of 13tf. 4d, 

|of 1S». 4rf = I of iaw.= 

6 O O 

= (2x32)rf., 

=C4rf., ■ 

= 5s. 4d, ; 

(13v. 4rf.)x2 
. 5 ■“ 5 

=^*)s. 4d. 


or tlius. 


of 13^. 4f/. 


,3 


Ex. 3. Find the value of - of £5..13.?. 9d. 

XI 7. 1^. 3^ 

« " ' 

^ X2. 2s. 11<U 
3 3 

Ex. 4. Find the value of j of a guinea + g of a crown + 


of2f/. 


3 ^ . 3x21 C3 

- of a guinea = - ^ .v.= = 

and j s. — d. — (3 x 3)^/. =9d,; 


therefore “ of a guinea ~16^. Od.'*' 
4 


3 ^ 3x5 15 

- of a crown- ,s.= — 

and = = = 


therefore of a cro>rn — 1.^. lOW. 

I of 7*. erf. - -rf. = (3 X 18)rf. = 64rf.=4<r. Crf. 

3 3x2 3 

^ of 2rf.=— -rf.= 2 rf.=iirf.; 

therefore value required =15.s. 9rf. + l*. 10W.+4*. Gd.-l Jd. 
=XI. 2tf. 
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Ex. 5. Find the yalue of f of £15-1-8} of £l-f| of f of }of£l:k$ 
of 3 of It. 

2 . ^2x15 ^30 

y of £16 = £ -y- = :£y :f£4}. 


^2 2x20 40 -pj 

£y = — t.=-y**=S?^-* 


5 5x12 . 60. 

7*7 7 » ^ 

thcTcfore } of £15 =£4. 5t. 8}^^. 

£8}=£3-h£f 
^3 3x20 1 60 

^7 = — < =y».= 8«.., 

4 4xl2j 48. , 

^•». = -y-rf. = y^f. = 6K; 

therefore £33^ =£3. 8t. 

Jof^ofiofil=f of£l. 

20 

=2fs^ 

6 6x12 . 72 . . , 

Y t. = ^ -a. = y d, = lO^ff. ; 

therefore J of } of J of £l = 2t. ]0}d. 

2 «3 2 2x12. 

g of ^oflt.= -oflt.= -y-d. 

therefore required value — £4, 5.9. 8fd.-J|£3. 8t. 6fd. + 2t. lO^rf. + Sfd. 
=:.£7. 17if. 6}d. 

Ex. 6. Find the value of J of a bushel — f of a peck. 

5 .*» >' 4 20 

^ of a bus. -- - pks. ^ks. -^ 2= pks., 

2 X 8 10 

0 P^-= ~<J~ 9 qt3. = lj qts.; 

5 

therefore of a bus. = 2 pks., IJ qts., 

5 * - 5x8 . 40 . eK 4 

^ of a pk. = — Y qts. = y qts. = 5f qts. ; 

therefore required value =2 pks., 1 qts.— 5^ qts. 

= 1 pk., 4jj^ qts. 
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Ex. XLVIII. 

(1) Find the respective values of 

1. J of £1; § of £1 ; j of £1 ; J of a guinea ; if of a gifmea. 

2. J of £1. JOtf. ; J of £2 ; 2 of half a-crown ; ^ of 13^. 4d, 

0. of £1 ; of U. ; ^ of G.9. Qd. ; J of U. 6d. ; ^ of 3s. 6d. 

4. 2J^ of 7s. Gd,; f of £2. 8s. Od . ; of a moidorc ; § of £135. 

ICs. lOlrf. 

5. a of 4s. 7d. ; IS of £1 . 2s. 9d. ; x ^ of 21s. ; J of ? of 9s. lOj/i. 

0. of 2s. 6d. ; of £4. 14s. od . ; § of of 10s. 6d. ; ^ of 

100 guineas. 

7. S of 7 of 5 ? of 5 guineas; J of £16. 16s. 3Jd. ; of £441. 

12s. Gd. ^ 

8. of a cwt. ; J of. a lb. Avoird. ; ^ of a mile ; § of an acre. 

9. of a mile ; of a day ; J of a yard ; f of 3 cwt., 1 qr., 14 lb. 

10. 7S of a lb. Avoird. ; Ij of a lb. Troy ; 2J of a gal. ; 4-/^ of an 

acre. 

11. 3|\r of a hlul. of beer ; 2| of a tun of wine ; GjJ of a bus. 

12. 2J of a load ; 3J?g of a cub. yd. ; 9i% guinea.^. 

13. J of J of lOii lirs. i ^ ^ 1 sf ^ moidore. 

14 -rA-rr of i'lO. Os. 1 Jrf. ; ? of 1| of 12J of ^ of X2 >c *3^. 

If ot IJ 

15. f of ill X 5| ; J of 5 of XI -i. 

10. lOJ of £5. 1*. IJrfJjg.; 2j of £8. 14*. 2/jrf.-=^8J. 

(2) Find the values of 

1. -J of £1 of a guinc« + 3*. 2d. 

2. i> of £1 + g of 2*. Gd. 4 3 of 1*. 
a ^of£l + Jof U + i'ljd. 

4. ij'ij of I J of 10*. Gd. + ^*-+ of 2s. Od. 

6. of £1 — 3 of Is. + -J "of a guinea— § of a moidorc. 

0. £3| + 7j4. + 42d. 

7. 5of£l-|of2s. 6d. + f ofls. 

8. i of 10s. 6d. + f of 27*. - A of 6s. 8d. 

‘9. ^ of £1 . 12*. + ^ of £3. 5*. + of 1 J guineas. • 

10. ^off of£l + soff of2s. Cd. + 2 of lOjd. 

11. f of21s.+Jof Jof£l-J^of Jof5s. + 3 of Jofls; 

I of £15+1 of 2 | of £1. 12s. + f of 3d. 


12 . 
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15. ^of- of 2guinca8+ ?ofiS. 

14. ^ of a ton + f of a cwt + J lb. 
is. *1 lb. T roy + J lb. Troy — f oz. Troy. 

16. of a mile — f of a fu^ + Ap®* 

17. yA y^* + 2J cub. ft. 

16. 5 of a qr. + J of a bus. — J of a qr. 

16. § of 7 fur., 29 po., 3} yds. + f of 5 mi.» 3 fur., 37 po., 4f yda 

20, 7| of 365 J d. + 3 A of J wks. + J of 5f{ hrs. 

21. ^ of 91 ac., 3 ro., 36 po., 2J yds.- J of 6 ac., 2 ro., 17 po. 

25 J yds. 

133. • To reduce a number^ or afraclioriy of any denomination, toafrao^ 
tiou of Another denomination, ^ 

Rule. " Reduce the given number, oi* fraction, and also the number 
or fraction to the fraction of which ij is to be reduced, to their respective 
equivalent values in terms of some one and the same denomination: then 
the fraction of which the former is made the numerator, and the latter 
the denominator, will be the fraction required." 

>Ex. 1. Reduce 3#. 6d, to the fraction of jEI. 

Proceeding by the above Rule, 

3^. 6d. = 41 pence, 
jCI = 240 pence ; 

therefore fraction required = AV 

Reason for the above process, 

£1, or unity, is here divided into 240 eqifal parts ; and 41 of such parte 
hoing taken, the part of unity, or £1, which thev make up. is reurcst nted 

ijW' 

Ex. 2. Reduce | of £1 to the fraction of 27s, 

I of £1 =20 times | of 1«. 

5x20 
- 8 -* 

5x5 

= —'• 

27^. = 27s, 

5x5 
2 

w 

5^x5 1 25 

2 ^’' 27 ' '64* 


therefore fraction required 
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For 27s, is divided into 27 cqaal parts ; and | of £1 is divided into 
of such parts ; therefore tlic part o^ unity, or 27tf., which the latter repre- 
, . V 25 

““‘*'“ 27 = 64 * 

£x. 3. Express ^ of jCI as the fraction of a farthing;. 

J of £1 = (? X 20 X 12 X 4) farthings, 

_ fiirthings ; 

1 farthing L: 1 farthing ; 


therefore fraction required = 




For the unit, or fartliing, is divided into 1 part, and jCJ conta'ns 
of such parts. 

Therefore the fraction of unity, or 1 farthing, which f of £l represents, 
liUO 1920 

7 * 

Ex. 4. What part of J of a ton b 21} of 1 J of ^ of a cxvt. ? 

23 of 1 J of f of a cwt. = I of J of f of a cv\ t. 

= |x^x}cwt. 

J of a ton= cwt. 


Therefore fraction required = 




= §xJxJxi.!^ 

= l8c'' 


Es^.XLlX. 

(1) Reduce 

1. Gs. Od. to the fraction of £1 ; and 3s, IJd. to the fraction of 
1 guinea. 

2. 6d, to the fraction of I.?. ; and 3.y. to the fraction of £1. 

d. 7 id, to thq fraction of 27^. ; and 15 sixpences to the fraction of 
13s, 4(f. 

4^ £1. 3s. 4d, to the fraction of £9. Gs, Bd, ; a^?d 2s, OJd. to the 
fraction of 10^. 6d. 

6, £4. 17^« Gd, to the fraction of £5; and IG^. to the fraction 
of £200. 

6. £18. 7s. 6d, to the fraction of £2 ; and Cs. 7J<f. to the fraction 
of 7s. Od. 
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7* 1^. 2d. to the fraction of a moidore ; and 3s, 4d, to the fraction 
of a half-gninea. 

B, 3 qi-a., 19 lbs. to the fraction of a ton ; {uid G1 1 lbs. to the frac- 
•tion of 4 oz. 

9. 3 qrs., 4 lbs. to the fraction of 2 cwt. ; and 5 oz.^ 2} drs. to the 
fraction of a grain. 

10. 3 ro., 27i po. to the fraction of an acre ; and 2C^ sq. yds. to the 
fraction of 2 acres. 

11. 12Gyds., 2 ft., Gin. to the fraction of a mile; and 6 cub. ft., 
100 cub. in. to the fraction of a cubic yard. 

12. 2qrs., 2,^na. to the fraction oSan Eng. ell; andOh., 3m. to 

» the fraction of a day. • 

13. ** 1 stone, 8 lbs. to th^ fraction of a ton ; and 1 sc., 13gi*s. to the 

fraction of a lb. 

14. 2ac., 1 ro. to the fraction of 9ac., 2to. ; and 1540 yds., 2 ft., 
Din. to the fraction of 2 miles. 

15. 1 ft., I in. to the fraction of a sq. yd. ; and 2 qts., pt. to the 
fraction of a barrel. 

16. 2 wks., 5 days, 7 h., 27 m. to the fraction of a day ; and 1 ro., 
20 po. to the fraction of an acre, 

17. 4 bush., 2J qts. to the fraction of a load ; and 3 quires, 7 sheets 
to the fraction of a ream. 

18. 2J guineas to the fraction of £2} ; and 2}cwt. to the fraction 

of 2 tons, 12 lbs. • 

19. 10^^ months to the fraction of 13 months ; and 100^ guineas to 
the fraction of a groat. 

‘ 20. 6 ft., in. to the fraction of 13 ft., Bi'h in. ; and 1 J yds. to the 
fraction of 1 .J in. 

2) Reduce 

1. J of a crown to the fraction of^l : and i of a fazthinor to the 

» fraction of 

2. f of Itf. to the fraction of a guinea; and ^ of Is, to the fraction 
of a crown. 

3. f of a guinea to the fraction of £1 ; and J of 27«. to the fraction 
•of 2#. ed. 

‘4. ^ of a half-guinea to the fraction of £1 ; and f ^ of Is. to the 
fraction of 2s. Gd, 

5. i of £74. 13*. 4d, to the fraction of £28 ; and J of a moidore to 
the fraction of 3} guineas. 
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G. 

7 . 

8 . 
9. 
10 . 
11 . 
12 . 
in. 

14. 

15 . 

10 . 


0 . 

7 . 

«. 

10 . 


Ex. 1. 
Djrf. 


f of a dwt. to the fraction of 1 lb . ; and | of 2 lbs. to the frac* 
tion of 2 J tons. ^ 

g of a lb. to the fraction of a cwt. ; and J of a yd. to the frac- 
tion of a mile. 

jiiff of £1 to the fraction of a penny; and of a mile to the 

fraction of a yard. 

5 of f of half-a-giiinea to the fraction of 2s. Gd. ; and 1 oz. Troy 
to the fraction of 1 oz. Avoirdupois. 

^ of a pole to the fraction of a league ; and 3^ furlongs to the 
fraction of miles. 

g of 7.J of IGJ yards tc the fraction of a furlong ; and 4 of of 
a guinea to the fraction of 2,v. Cd. ■» 

J of IGjf. O.Jrf. to the fraction of 17*’. Gd. ; and of a lb. Troy 
to the fraction of pennyweight. 

J of a lb. Avoird. to the fraction of 2 lbs. Troy ; and J of 2.v. Gd. 
to the fraction of 1 5 guineas. 

5 of a French ell to the fraction of a yd. ; and g of a crown to 
the fraction of J of 7^. Gd. 

J !} of a sq. in. to the fraction of a sq. yd. ; and J of a yd. to the 
fraction of an English ell. 

*03G 

fraction of a day ; ^ the fraction 

of a farthing. 

What part of 7 guineas is § of a moidore ? 

What part of £d is i of of half-a-crown ? 

AFhat part of a second is ^xtoWf ® ^ 

What part of } of a league is J of a mile ? 

What part of 4 A guineus is 6J- of of ? 

What part of 3 weeks, 4 days, is J of 64 sec. 1 

What part of J of an, acre is 25 po. 1 

What part of of a min. is of a inontli of 28 days? 

IFliat part of J of 4 tuns of wine is 3} hhds. ? 

What part of 3 fathoms is ^ of J of a pole ? 

t 

JCxamples, such as the following, are often given. 

Compare the values of ^ of £1, ^ of a guinea, and } of3«. 
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B M 21 X 12 ■ 1 Q <1 j 

^ of a guinea = — ^— d. = ^ rf., 

i of 3». 9i«f. = i of 4Sid. X V)rf; = V't 

Therefore the equivalent fractions in one and the same denomination 
(namely, that of pence) are respectivdy 

V, W* and V. 

Least common multiple of the dt 3 tiominator 8 = 7 'x 11 x 8 ; therefore the 
fractions become respectively 

80x11x8 7040 

■Yxllxe” 616 • 

126 x 7 x 8 7056 

11'1^7x8 ""‘616 ' 

91x11 x7_7007l 
8x11x7"* 616'* 

therefore ^ of a guinea is the greatest, ^ of £l is the next, and J of 
Old. is the least. 


•Ex. 2. Express J of a guinea as the fraction of half-a-crown. 


9 X 20 6 X 21 


guinea=-j^ 


6 


=(9x2)*.-^«. 


Half-a-crown=2Jj.=ffi. ; 


therefore the fraction required = ^ = J. 

Ex. 3. Reduce of {iWy of H 1*.} to the fraction of a 

moidore. 






1C 
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26 . (19 X 8 7), 

“ 48i ’ 

/26 145\ 

■" V9 "" 48)^‘ 


A moidore = 27 J. ; 

26 145 

9 ^ 48 

therefore the fraction required^ ^ 


13x145 
9 X 24 X 27 


^1885 

”5832* 

Ex. 4. What fraction of a guinea together with 4^. 6d. is equivalent 
tol6«.? 

In other words the question is, ‘‘What fraction of a guinea is equiva- 
lent to 155. — 4tf. Gd., or 105. Gd. V* 

Now 105. Gd. = 21 sixpences, 

1 guinea =42 sixpences ; 


therefore fraction required = = J. 


Ex. L. 

(1) Compare the values of of £1, ^ of a guinea, and ^ of a 
crown. 

(2) Compare the values of | of £1, ^ of a guinea, and § of 

16s. 7W. ' 

(3) Which is the greater, of a day, cr f of an hour, and by 
how much ? 

(4) Express the difference between of £1 and ^ of a guinea as 
the fraction of /lalf-a-crown. 

(5) Expre^ the difference between f of a guinea and ^ of £1 as 
the fraction of holf-a-guinea. 

(6) Reduce §- of a crown of a shilling to the fraction of a 
guinea. 

(7) Express f of 25. Gd. of a guinea + J of £1 — ^ of a penny 

as the fraction of £5. 

(8) Add together f of £3, 7^. 6d. and } of } of dj* guineas ; and 
reduce the result to the fiaction of £2. 



BKononoN or dboimai& 147 

(9) What fraction of £10 together with d| guineas is equivalent 
to 6 guineas 1 ^ 

(10)’ What fraction of 2}cwt. fbgether with 3qrs.» 14 lbs. will 
jgive a ton and a half? 


BEDUCTION OP DECIMALS. 


134. To reduce a decimal of denomination to its proper value. 
Rule. Multiply the decimal by the number of units connecting the 
next lower denomination with the given one^ and point off for decimals as 
many figures in the product, beginning from the right hand, as there are 
figures in, the given decimal The fig'ires on the left of the decimal 
point wiV represent the whole numbers in the next denomination. Pro- 
ceed in the same way with tlfe decimal part for that denomination, and 
so on." 


Ex. 1. Find the value of *0484 oPiU. 
Proceeding by the Rule given above, 

*04^4 

20 

•9680^. 

12 

ll'OlOOrf. 

4 


2*4640g. 

therefore the value of 0484 of £l = lld,2'4^iOq. 

’ =iw.?iWw- 

Reason for the above process, 

9680 116160^ 

■. r\r\f\n. do 


10000 10000 

„ . ^2464 

^Ud.+2m9- 


\0~2 
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^ Ex, 2. Find the value of 13"3375 acrea. 

Acre* 

IS-teTo 

4 

1‘3500 ro. 

^40* 

14*0000 po. 

therefore the valae is 1& ac.» 1 to., 14 pO* 

Kx. 3. Find tlie value of *07 of £2. 10^. 

£2. 10s. = 50a. 

* *07 

3*60 a. 

12 

e*00d. 

therefore the value of *07 of £2. lOe. is 3s 6d. 

Ex 4. Find the value of 0474C09376 of £10. 13tf. 4f/. 

£10. 13^. 4d. = 25G0d. 
•0474009376 

2660 

2B47G662600 

2373046876 

04 921 0760 

121*6000000000d. 

4 

therefore the value is 121 Jcf. or 10^. lid. 

Ex. 6. Find the value of *972910 of £1. 

• £ 

1st method. •972917 

20 

19-468340^. 

12 

6*600080dL 

4 

2-0003209. 

^erefore the value is 19f. nearly. 
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2ad method. 


.-972916 of of El. Art. (97). 


900000 
a<ooi:» 

mm 




=^».=19».6id. 


Note. The latter is generall/€he better courto to adopt. 

Ex. 6. Find the value of *375 of a guinea + ‘54 of 8^. 3dl +*027 of 


£2. 15a. 

Outncm. 

•376 

21 

375 

75Q 

7075^. 

12 

lO'SOOd. 

4 

2-0007. 

therefore '376 of a guinea = 7 a. 10 

•54 of 8a. of 99rf.=64t/.=:4A. Od. 

9U 

027of£2.15.. = (^ol, /• 

= j^tJf 65 a.= 2A.=ia. ott. 

therefore the value required -7 a. 10J</.+4a. 6d.+lA. Qd., 
=13A.10id. 

Ex. Find the value of — of 3J tons— *3406 of 1} qrs. + ■ 


•320 


of 2cwt., 102 lbs. 


^;f3iton0 


/133 15\, ia3x3, 

= (,400^4; ‘^“=-80^^"^' 

/333x3 399 . 

‘=1 r’«20)cwf.= — cwt 

V80x4 / 16 

s24cwt.^ 3qx8, 21 Iba. 
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/'3405-3 ,6\ 
•3406oflsqr8.= ^-^-of3j 


qw-< 


/3402 6 

= (9996’‘3*28jlbs.. 

= lb9.=15g^lbs. 


•21334j5 ^ /213348- 21334 1000 

of 2 cwt., lC21b8.= (— X of 326j 


-326 


IKXKKX) 
moi4, 
900' 


lbs. 




therefore the value of the expression 

= 24cwt., 3 qrs., 21 lb3.~155^ lbs. + 213J:|5 lbs. 

= 24cwt., 3 qrs., 6jj^lLs. + 1 cwt., 3 qrs., 17J^J Ihs. 
-- 1 ton, C cwt,, 2 qrs,, lbs. 


Ex. LI. 

(1) Find the respective values of 

1. An of£l; 10875 of £1 ; ’87708 of £L 

2. ’20125 of £1 ; -7062 of £l ; ’359375 of £2. 

3. 5 00625 of £l ; ’775625 of £5 ; ’6875 of 16?. 

4. *0625 of a guinea ; ’7635 of 10s. ; 2 625 of 1,9. 

5. ’056713 of a guinea ; 2 76543 of £1 ; 1 74375 of IOj. 

6. 3049 of £1 ; *0423 of £100 ; ’432 of 13.9. 4d. 

7. -1875 of 5 guineas ; 1*05625 of 6ff. 8d, ; 875 of £3. 5^. Gd. 

8. 3*10532 of 12 j. Od. ; 27*5 of 2s. 4d. ; 41 ’375 of 8d. 

9. *875 of a lea. ; 2-5384575 of a day ; *6 of 1 lb. Troy. 

10. 6*156510416 of £4 ; *046875 of 3 qrs., 12 lbs. 

11. *85076 of a cwt. ; *07325 of a cwt. ; *045 of a mile. 

12. 4’16525 of a ton ; 3‘d25 of a cwt. ; *05 of an acre. 

13. 3-8343 of a lb. Troy; 2*46875 of a qr. ; 4106of 3 cwt., 1 qr., 21 Iba. 

14. * 3*8375 of an aero ; 3-5 of 18 gallons. 

15. *925 of a furlong ; *34375 of a lunar month.^ 

XU. 5*06325 of £100 ; 3*8 of an Eng. ell. 

17- 2*26 of 3J- acres ; 2*465 of 6 crowna 

18. 1*605 of £3. 2^. 6d. ; 2*0396 of 1 m., 530 yds. 

19. 4*751 of 2 sq. yds., 7 sq. ft ; 29005 of £63. Os. 3.Jd. 

20. 2*009943 of 2 miles ; 1*005 of 15 guineas. 
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(2) Find the respective ntiues of 

1. . -383 of £1 ; •47083’ of £1 ; 4^ of 1 lb. Troy. 

2. •5740 of 27«. ; -138 of lOt. 6rf. ; 2« of 6#. 

3. ^42857 of 2 guineas ; 3’2695328 of 17r. 6ij. 

4. '0G3 of 100 guineas ; 2‘0n«38 of 3‘5 moidores. 

5. 4 05 of 1 J sq. yds. ; ‘lOS of 2J- miles ; 4*90 of 4 d., 3 hw. 

6. 3’242 of 21 acres ; of 2^ of 2*8 days. 

•5681 

(3) Find the difference between ‘77777 of a pound and 85. 6'6648c/. ; 
and between *70323 of a pound and 3‘564i> of a shilling. 

(4) Subtract J of a crown from £l'5te75. 

(5) Tind the respective vglues of the following expressions: 

1. *68125 of £1 + *375 of 135. 4rf. + ‘OpS of £3. 25. Gd. 

2. 3J of 6?. Gd, — *40972 of a guinea + 2 75 of £30. 

3. £ 634375 + ‘025 of 265. + *316 of 305, 

4. *75 of 65. Bd. - 1-84375 of 45. + 3 0796 of 25. 

5. 2 oi of 365i days +5*75 of a wcelc— £■ of 5^ hours. 

6. I of of 3 acres -200875 square yards 4* *0227 of 3J square* 

feet. 

(6) Which is the greater, *0231 of a guinea, or *10 of n half-crown? 


135. To reduce a number or fraction of any denomination^ tQ the 
decimal of another denomination. 

,Rule. Reduce the given number or fraction, to a fraction of the 
proposed denomination ; and then redu^o this fraction to its c^mivalent 
decimal.” 


£x. 1. Reduce ^ of £1 to the decimal of 1 guinea. 

tof£i=^^«==at 


1 guinea=2l5. ^ 

therefore the fraction required 

1 7 80 

2iL 

13 1*14286714 


therefbre the decimal required »= '38005238. 
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Ex. 2. Redace Idf. to the decimal of £1. 

139. 0}rf.=l62Jrf. = 4»rf. 

£l = 240d.; 

649 

~4 649 

therefore the fraction = 

960) 649 00 (-67 
5 760 . 

7300 

6720 

580 

We may work such an exanfrple as the above more expedit'ously, by 
first reducing \d. to the decimal of a penny, w'hich decimal will bo *26, 
and then reducing 6‘26d. to the decimal of a shilling by dividing by 12, 
which decimal will be *520833, and then deducing 13*520833^. to the 
decimal of £1 by dividing by 20, which proqess gives *67604166 as the 
required decimal of £1 . 

The mode of operation may be shewn thus : 

4 I 1*00 
12 6*26 
2,0 I 13\5208ai 
•676041G 

Ex, 3. Reduce 8 bus., 1 pk. to tho decimal of a load : and verify 
the result , 

4 1 1-00 
» 326 

5 *40625 
•08125 

therefore *08125 is the decimal ivquircd. 

•08125 Id. 

6 

•40625 qrs. 

8 

325000 bush. 

4 

1*00000 pk. 

therefore *08125 of a load =8 bus., 1 pk. 
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Ex. 4. Add together f of 21#.^ } of a moldore, $ of 7#. 6d., and re(krca 
the result to the decimal of £L 

f of21ff.=V*.=8«. 4H . 

Jof27i. = V^-==^l-0-»*3</. 

5 of 7 j. r>^i. = (3tf.9djx 5 =18^. IW. 
therefore the sum = £2. 7^. 4 Jrf. 

Now to reduce £2. 7«. 4^^. t,c‘the decimal o#£l. 


12 48 


2,0 7*4 1 

“^7 

therefore the decimal required = 2 S7. 

Ex. 6. Express the sum of *428571 of £16, J of of f of £1* 12e., 
and f of 3</., as the decimal of £10. 

•428671 of £16:-J5fiS JJ of £16. 

= Jof£16 = £V 

= £0. a?. 

i of^i of i of XI. of of J of 32*. 

fof3c/.=v<^-=iH;, 

therefore the sum ~ £0. 8 j. 6fd. + 25. 3Jd. + 1^ 

= 6. lU 


2,0 

10 



•665 

therefore the decimal required = *665. 

Ex. 6. Convert £17. 95. 6d. into pounds, florins, &c. ; and verify the 
result. 

First Induce 95. 6d. to the decimal of £1. 

12 60 


2,0 9-6 

•475 
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£17. 9*. &I.=£17'476 

=iC17* 4fl. 7 c. 5 nL 
Again, £17. 4 fi. 7 c. 5 m. 

' =£17-475 
20 

9*500^. 

12 

G'OOOrf. 

/. £17. 4fl. 7 c. 5m.=£l7. 9^. Gd. 

Ex. 7. Express 1 shilling and 1 half-crown in terms of the decimal 
coinage. 

1j?. £.>\j‘ = ™ £*05 = 5 cents i 

2tf.Gi/. = £j-£iWff-^125 
— 1 fl. 2 c. 5 m. ^ 

Ex. 8. Reduce the difference between a cent and a penny to the 
decimal of Gs. 4d. 

ld.~£yj-^; lc. = £YiT3:; 

difference =* £ (i Jjy — = £ uri JS tt ~ 

= (r/oiy^20xl2K=|d. 

a?.4d.=-40rf. 

X 

fraction= — 

decimal =*035. 

' Ex. Lll. 

(1) Reduce 

1. G.?. 4d. to the decimal of £1 ; and 85* 8Jd. to the decimal of £1. 

2. 4?. 7\d. to the decimal of £1 ; and 15^. lljd. to the decimal 
of£l. 

3. 3#. 45 d. to the dbcimnl of a crown ; and Jd. to the decimal 
of £1. 

4. lOf. Ojd. to the decimal of £1 ; and 5s. Sjd to the decimal 
of£5. 

67 1». 3Jd. to the decimal of I5s. ; and 12^. l^c?. to the decimal 
of a guinea. 

a 5s, to the decimal of 135. 4d. ; and I85. 9d. to the decimal of 27s. 
7. 135. 6d. to the decimal of lOs. ; and £1. 95. 4j(i. to the decimal 
of£l. 
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8. £3. 11s. 9}d. to the dedmal of £1; and also to the dedsaal 
. of £2. 10s. 

. 9. 14«. to the decimal of 8 guineas ^ and 27s, to the decimal 

• o^\^ guineos. 

10. 01 guineas to the decijual of £5 ; and IJd. to the decimal 
of £100. 

11. £8. Ojp. lOd. to the decimal of •- and 7 guineas to the deci- 
mal of £5. lOtf. lid, ^ * 

12. 2oz., 13dwts. to the decimal of 1 lb.; and 41b8.| 2 sc. to the 
decimal of 1 oz. 

18. 2 qrs.) 21 lbs. to the decimal ^ 1 ton ; and 3 cwt., 8oz. to the 

• decimal of 10 cwt. 

1 4f 2 fur., 41 yds. to the decimal of a mile ; and 1 fur., 80 po. to tlio 
decimal of a league. ^ 

15. 2 sq. ft., 73 sq. in.«lo the decimal of a square yard ; and Sro., 
20 po. to the deciinul of an*acre. 

10. 14 gals., 2 qta. to the decimal of a barrel ; and 3 qrs., 3 pks. to 
the decimal of a load. 

17. 4 days, 18 hrs. to the decimal of a week ; and 11 sec. to tho 
decimal of 6 days. 

18. 1}^ guineas to the decimal of £1J; and 1 lb. Troy to the deci- 
mal of 1 lb. Avoirdupois. 

19. 2J inches to the decimal of 2J miles ; and 1 st, 6J lbs. to tho 

decimal of 8J lbs. 

20. 82 pks. to the deciinul of 8^ qrs.; and 27.1 gals, to the decimal 
ofljqts. 

21. SJ yds. to the decimal of 2 Fr, ells ; and 1 ton, 2J cw: , to the 
decimal of 1 cwt,, 2 J qrs. 

22. 8 wks., to the decimal of hrs. ; and 1 min., 2} sec. to 
tlie decimal of ^ of a lunar month. 

23. 3 reams to the decimal of 19 skcetgj and 3^ acres to the decimal 
of 31- sq. yards. 

24. 33 yds. to the decimal of a mile ; 3s, to the decimal of a 

dollar, a dollar being 4a. 3d,; and 7«. to the decimal 

of 10s.,C(f. 

(2) Reduce 

1. I of 13s, (jd, to the decimal of £1 ; and f of half-a-crown to the 
decimal of Is, 

2, fofa crown to the decimal of 21#.; and 6|owl to thedechniA 
of a ton. 
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3. of a guinea to the decimal of £\ ; and ^ pk. to the decimal 
of 2 qrs. 

4. ? of a guinea to the decimal of £2 ; and ® 

decimal of a day. 

6. ? of ^ of 40 yds. to the decimal of ^ of 2 miles ; and J of 

3Jsq. yds. to the decimal of 2 acres, 1 ro. 

G. } of 4^ hrs. to the decimal of 3G5^ days ; and 9]^^ of pecks 
to the decimal of 3J qrs. 

7. 3 lbs,, G oz. Troy to the decimal of 10 lbs, Avoird. ; and \ oz. 
Avoird. to the decimal of oz. Troy. 

(3) Express g of a crown + f of a shilling as a decimal of 7.r. 

(4) Express f of half-a-crow i + *4 of a shilling as a decimal of £2, 

(5) Add together J of a day, | of an hour, and ^ of G hours ; and ex- 
press the result as the decimal of a week, 

(6) Express the difference of f of a guinea and J of 7tf. Gd, as the 
decimal of a moidorc. 

(7) Express the value of *03 of Qs, + *05 of 2 guineas + 1*8 of 5s, as the 
decimal of half-a-guinea. 

(8) Find the difference between CJ half-guineas and £3 525 ; and 
^'educe the result to the decimal of a crown. 

(9) Add S.}cwt. to 3*125 qrs.; and reduce the sum to the decimal of 
a ton. 


(10) Convert the following sums of money into the decimal coinage 
of po'inds, florins, &c., and verify each result : 

1. Qd, 2. lOd. 3. 4id. 4. 6s. 

5, 10s. 6d, 6.^ JGs. " 7. £5. 12«. Gd. 

8. £54. 7^.4d. 9. £20. 195. 7^^, 10. 165. 4jd. 

11. 145.016d. 12. £l. 155. ll*088d. 13. £3.05. lUS'Oi^. 


TKACTICE. 

136. Def. An ALiQU<9f Part of a number is such a part as, when 
taken a certain number of times, will exactly make up that number. 
Thus, 4 is an aliquot port of 12, G of 18, &c. 

Practice is a compendious mode of finding the value of any number 
of articles by means of Aliquot Parts, when the value of am unit of any 
denomination is given. 

Practice may be separated into two cases, Simple and Compound. 

1* Simple Practice. 

In this case the given number is expressed in the same denoxnibation 
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as the unit whose value is given : as^ for instance^ 26 lbs. at £2. per Jb*; 
or 830 articles at 5s, 6}d. each. 

The 'Rule for Simple Practice will be easily shewn by the following 
examples.^ 

£x. 1. Find the value of 129G things at 16.f. 10^. each. 

The method of working such on example is the following : 

Supposing the cost of the, things to be £1 each ; 

then the Aotal cost = £1 2^6 ; 

therefore 

£ i d. 

cost at lOtf. Orf, each ~ J of the abcjve sum = 648 0 0 

cost^at 6s. Od, each = J the cost lit IOj. each -824 0 0 

cost at 2s, 3i/. cach = J the cost at 6s. each ... = 81 0 0 

cost at 0^. each = | the cost at Is^ 3d. each =40 10 0 

therefore, by adding up the wcrtical columns, 

cost at IGs. lOjrf. =£1093 10 . 0 

The operation is usually written thus : 

£ / cf. 


10.?. 

- 1 

of £1 

1206 . 

0 

,J0 = 

scost 

at 

£1 each. 

6s, 

~ }, 

of lOtf. 

648 . 

0 

, 0=: 

= C08t 

at 

109. each. 

1.?. 3d. 


of 6.9. 

324 . 

0 

. 0 = 

= rost 

at 

6.9. each. 

lid. 

=i 

of 1^. 3d. 

81 . 

0 

. 0 = 

= cost 

at 

l9. 3d. each. 




40 . 

10 

. 0 = 

= cost 

at 

7 Id. each. 



£1003 . 

10 

. 0 = 

= C08t 

at 

169. lOi^cf. each. 


AWe. The student must use his own judgment in selecting the most 
convenient 'aliquot' parts ; taking care that the sum of those tak^m make 
up the ffiven price of the unit. 

Ex. 2. Find the value 'of 3825 things at £2. 17^. 4J(/. each. 


10«. = iof£l. 


£. d. 

3825 . 0 . ^ = value at £1 each. 
2 


6s.- \ of 10s. 

, ,2tf. = | of 10;?. 
<.vtakeiof£1912. 10^.) 
4rf.=Jof2tf. 
K=iof4d 


7650 . 0.0 = value at £2 each. 
1912 . 10 . 0 = value at 10«. each. 
956 . 5.0 = value at 68. each. 
382 . 10 . 0 = value at 2«. each. 
63 . 15 . 0 = value at 44, each. 
7 . 19 . 4J= value at ^d. each. 


£10072 • 19 . 4i^=»valueat£2.l7«.4i^.eadu 
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Ex. 3. Find the cost of 1651 cwt at df2. • 6d. per cwt 
The cost clearly = 165 times £2. 5«. 6^.+{ of £2, 6s, 6d, 

£, 9 . 

5s,=\ of £1. 165 0 0 =cost at £1 each. 

2 



330 

0 

0 = 

cost at £2 each. 

6<<.= A< 

>f 5s, 41 

5 

0 = 

cost at 5s n each. 


4 

•2 

6 = 

cost at 6d, each. 


376 

7~’ 

6 = 

cost of 165 cwt. at £2. 5s, 6d. per cwt. 

i of £‘J. 6s. 6d.= 1 

19 . 

9if = 

cost of cwt. at £2. 58, Gd. per cwt. 


£377 

' 7 . 


cost of 165| cwt. at £2. 5s. 6d, per cwt. 

Ex. 4. 

Find the 

value of 6413 things at 4s, lO^gd, each. 

4Jf, 

=iof£l 

dt. 

C413 


= value at £1 each. 

Of/. 

=4 of 4s, 

1282 

12 

. 0 = value at 4«. each. 

4d, 

= of 4 j. 

160 

6 

. 6 = value at 6d. each. 

iV- 

= u'^jof 4d. 

106 

17 

. 8 = value at 4d, each. 


11 

i?- 

. 9} J = value at each. 



£1501 

9 

. 11JJ = value at 4^. lO/^f/. each. 


II. Compound Practice, 

Ip this caso the given number is not wholly expressed in the same 
denomination os the unit whose value is given ; as tor instance, 1 cwt., 
2 qrs., 14 lbs. at £2. 2s, per cwt. 

Thellule for Compound Practice will be easily shewn by the follow- 
ing examples. 

Ex. 1. Find the value of 84 cwt., 3 qrs., 14 lbs. of sugar at £12. 11«. 8i. 
per cwt. 

Tlie method of working such an example is the following : 

The value of 1 cwt. of sugar being £12. 11^. 8i, 

£. d 

the value of 84 cwt. of sugar = 1 0o7 0 0 

2 qrs. = J (value of 1 cwt.) = 6 6 10 

1 qr, = 4 (value of 2 qrs.) = 3 2 11 

14 lbs. = J (value of 1 qr.) = 1 , 11 5 J 

therefore, by adding the vertical columns, 

. the value of 84cwt, 3 qrs., 141bs.s;£10G8 • 0 
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The operation is usually written thus: 
2qrs,= Jcwt 


£. 

12 


t. 

11 . 


151 . 

0 

ioStT 

0 

6 . 

5 

3 . 

•2r 

1 . 

11 

£1068 . 

0 


' 8 value ofl owt 

O = value of 12 cwt. 
7 

o" 


= value of (12 X 7) or 84 cwt 
1 qr. = J of 2 qrs. G . 5.10= value of 2 qrs- 

141bs.=^ of 1 qr. 3 . •2f . 11 = valuo*of 1 qr. 

5} = value of 14 lbs. 

2 J= value of 84 cwt, 3 qm, 14 lbs. 
£x. 2. Find the value of319 cwt., 3 qfs., 16 lbs. at £Z 12(f. 6c/. per cwt. 

2qia.=Jcwt. 


. * subtracting 

1 qr.=J of 2 qrs, 
14lb8. = J of 1 qr. 
21bs.= 4ofl41bs. 


£ ^ 

d. 

2 . 12 

. 6 = value of 1 cwt 

• 

10 

2G ^ 5 

. 0 = value of 10 cwt. 


4* 

106 . 0 

. 0 = value of 40 cwt 


8 

840 , 0 

. 0 = value of 320 cwt. 

2 . 12 

6 = value of 1 cwt. 

837 . 7 

, 6 = value of 319 cwt 

1 . 6 

. 3 = value of 2 qrs. 

0 . 13 

. 1. } = value of 1 qr. 

0 . 6 

, G'j = value of 1 4 lbs. 

0 . 0 

. llJ = valuo of 2 lbs. 


£839 . 14 . 4^ = value of 31 9 cwt., 3 qrs.. 16 lbs. 


*Ex. 3. Find the value of 37 yds., 2 7 in. of silk, at 5s. 3Jc/. a yard. 


1 ft. = J of 1 yd. • 

£. 

0 . 

6 . 

d 

31 

4 

= value of 1 yd. 


1 . 

i . 

. 1 

9 

= value of 4 yds. 


0 . 

9 . 

9 

= value of 36 yds. 


' 0 . 

5 . 

3i 

= value of 1 yd. 

1 ft=s^iof 1 yi. 

1 9 . 15 . 

Oi 

= value of 37 yds. 

0 . 

1 . 

»tV 

= value of 1 ft 

6in.=J^ of 1 ft 

0.1. 


= value of 1 ft 

1 in.=:^ of 6 in. 

0.0. 

1011 

= value of 6 in. 

1 0 . 

0 . 

im 

= value of 1 in. 


£9 .19 . rvalue of 37yds., 2a., 7in. 
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^ Note. It will he found most convenient, in all examjdes of Practice, 
to work with fractions of a penny, and finally to find the valae of . the 
sum of these fractions in farthings, as in the above example. 

Ex. Liir. 

Find the value of 

1 . 645 things at 2r. 6^^. each ; and 69 things at 10s. 6d. each. 

2. 454 things at.2s. M, each ; and 72 things at Is. 7cf. each. 

6. 52 things at Ss. 0^^. each ; and 1257 things at ^]d. each. 

4. 626 things at 8s. M, each ; and 286 things at 12s. Id. each. 

5. 80 things at 4s. 4|d. each ; and 87 things at 5s. b\d, each. 

6. 138 things at jCI. 11s. each ; and 580 things at £1. 11s. 0(t 
each. 

7. 05 things at £h 2s. 6d. each ; and 107 things at £24. 6s. 2d, 

each. I 

8. 457 things at £1. 8s. 6d. each ; and 88 things at 14^. each. 

9. Ill things at £2, 5s. lOd. each ; and 9251 things at 14s. lid. 
each. 

10. 4681 things at Bjd. eacdi ; and 1209 things at 13s. Id. each. 

11. 1450 things at £1. 7r. 8d. each; and 249 things at £2. 13's. 9d. 
each. 

12. 898 things at 18s. 7}d. each; and 405 things at 19s. 8^d. 
each. 

. 13. 744 things at £19. 19s. each ; and 421 things at £4. 2s. OJd. 
each. 

14. 1593 things at 9^ 04d. each ; and 6602 things at 7s. 1 Jd. each. 

15. 7382 things at £3. 15s. 4Jd. each ; and 5614 things at £14. 14s. 54d. 
each. 

10. 6573 things at £5. 18s. 10}d. each; akd 37271 things at £6. 
13s. Ojd. each. 

17. 51143 things at £4. ^7s. 9Jd. each ; and 0293 things at £?• Os. 
lljd. each. 

18. 3027 things at £5. 12s. 2}d. each ; and 4945 things at £1. Os. 
IJd. each, 

19. 733J- things at £1. 9s. 4d. each ; and 7514 things at £2. 17s. 

lOd. each. • ‘ 

20. > ’ 1418} things at 7s. 9^. each ; and 1178| things at 16s. 8dL 

each. 

21. 1762} thingsat £1. Is. 10|d. each; and 5555} thingsat 6s. 
each. 
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22. 40l3f things at £2.* 16f. 6}<f. each ; and GOOS^ things aiflSe. 

3Jrf. each. • 

23. C444]g things at £10. 14#. lOJtf. eaqh; and things at 

“ £4. 16#. 4J^. each. 

24. 43-35 things at 8#. llj^t each; and 147*025 things at 19#. 7}rf* 

etich. 

25. 1430 things at Sjt/. each ; and 7860 things at 2#. each. 

26. 7400 things at 4#. 9^<f. each ; and ^)41 Uiings at 6s, 

each. 

2*^. 0352 tilings at £1. 13#. 7^d. each ; and 2731 things at £4. 8#. 
95^. each. • 

28. /'ind the value of 5 cwt., 2 qrs? 14 lbs. at £2. 6s, Gd, per cvvt. 

20. v» Find the value of 3(^cwt., 3 qrs., 7 lbs. at £6. 7#. 8rf. per cwt. 

30. Find the value of 72 cwt., 3 qrs., J7 lbs. of sugar at £1. 4#. 6dL 
’ per cwt. 

s31. Find the value of 00 cwt., 3^rs., 12 lbs. at £7. 13#. Od. per cwt, 

32. Find the value of 3 cwt., 2 qi*8., 16 lbs. at £3. 7s, Gd, per cwt. 

33. Find the value of 9 yds., 2 ft., 10 in. at 6s, T^d, per yd. 

. 3^1. Find the value of 39 cvvt., 10 lbs. at £3. 15#. 7Jd. per cvvt. 

» *G6, Find the cost of 30 cwt., 2 qrs., 14 lbs. at £1. 17#. 8Jd. per qr. 

36. Find the value of 15 oz., Cdwts., 17 grs. at 6s, lOd. per oz. 

37. ^V^lat is the rent of 23 ac., 3 ro., 5 po. at 21 guineas an acre ? 

38. ^\'hat is the cost of 7 cvvt., 1 qr., 15^1b8. at £2. 0#. 7d, per 

cwt. ? • 

39. Wliat is the rent of 225 ac., 1 ro., 19 po. at 13#. 2\d, a rood? 

40. Find the cost of 22 qrs., 4 bus., *3 pks, of wheat at 5#, 

• per bus. 

47. Find the cost of 2 tons, 15 cwt., ^7 lbs. at £5. 11#. 75d. per cwt. 

42, Find the cosf of 40 sq. yds., 8 sq, ft., 114 eq. in. at 13#. 7Jd. per 

sq. yd. 

43. Find the cost of 2 hhds., 1 bar.9 5 qts. of beer at £2. 0#. Gd, a 

SQUARE AND CUBIC MEASURE. 

CROSS MULTIPLICATION, DUODECIMALa 

137. DEPiNinoNi : 

il) A Paralijbloor 4X is a four-sided Bgiire, of which the opposite 
sides are parallel. 


u 
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^2) A Rectanolk Ls a right-angled pai^elogram, 

(3) The Akka of a figure Is the quantity of eurfaoe contained 
in it ; and is eati mated nrineneally by til e number of times or parts of a 
time it coiitaiiis a certuiii fixed area, which is assumed for its Ujeasuring 
unit. 

(4) A Solid is that which hath length, breadth, and thickness. 

(!}) The Capacity, or Volume of a solid, is the quantity of space, 
conipi'chending length, breadth, and thickness, which it contains or 
takes up. 

(C) The word Content is also frequently used to denote length, area, 
and capacity or volume ; tlie length of a line being called its linear con- 
Imt ; the aiT*a of a figure, its t/^perficial content ; and the capacity or 
volume of a body, or of a portion of space, comprehending length, jreadlli, 
and thickness, its solid confen*. 

(7) A Pahallelopifed is a solid contained by six quadrilateuil 
figures, whereof cjvery opposite two are parallel. 

(8) A Hix'I'angulah Pauallei.opiped is one in which the sevei.il 
angles of the quadrilateral figures, w'hich contain it, are right angles. 


138. By reference to the Tables, Arts. (100, 107), and the observ/*- 
tions upon them, we see that, in the sense there indicated, length multi- 
plied by length produces area, and area multiplied by length produces 
capacity; the units in the products in these ca'^es differing in kind from 
the units in the factors; thus, a rectangular area, whose adjacent sides arc 
4 and 3 feet respectively, is divisible into (4x3) or 12 equal squares, as 
shewn by tlio aecomj)anying figure, the length of 
a side of each square being one linear foot, 'i'he 
rectangular area in this case is said to he the pro- 


duct of the two adjacent sides, rei»rc3entcd respect- 
ively by luiinbers, tlic units in the numerical pro- 




duct being no longer lincar^feet,cbut square feet. Similarly, if the adjacent 


edges of a rectangular parallelopiped be 3. 4, and 2 feet, respectively, .lie 
capacity of the solid is equivalent to 24 i.ubes, each contiiining one cubic 
foot; and thus the capacity of the parallelopiped is correctly expies.scd 


by tJ.e product of the three adjacent edges represented resjieetively by 
numbers, tlie units in the numerical jiroduct being no longer linear feet. 


as in the ‘factors, but cubic feet. 


Perhaps tlie readiest way of working examples in square and cubic 
measure is that of reducing all the different denomin.atinns to the saine 
denomination ; and proceeding as iu the examples bubjomed. 
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Ex. 1. Find the Area of«a rectangular court-yard 17 ft. 6 in. Igjpg; 
and 13 ft. 4 in. broad. 

. The area = (17 ft 6 in.) X (13 ft. 4 in ) 

-ITift. xl3Jft 
/35 * 40\ ^ 

= (2 

700, . 

= i sq.ft. 

= 233J sq. fL 

= 25 8q. yds.^8 sq. ft., 48 sq. in. 

Ex. 2* Find the expense of paving a floor, whose length is 33 ft. 2 in. 
and breadth 18 ft., at 6«. per aquarc yard. 

Area of floor ~ (3.3 ft. 2 in.) x ft. 

*.33Jft. x.l8ft. 


=( 

-{ 


t)9 \ 

- xl8j sq.ft. 


199 18\ 

^ 9 ) 


6 

109x 2_ 

6 

Therefore cost, which = cost per yard x number of yards 
199 x2\ 


sq. yds 
sq.yd.9. 


. / 199 x2\ 

X — js. 


• ^ r=398#. 

= i;i9:i8tf. 

Ejt., 3. How many square yards, feet, and inches will remain out of 
400 square feet of carpeting, after covering tlic floor of a room 21 ft. 9 in. 
loD^ and IG ft. 11 in. bi’oad ? 

Area of the floor = (21 J x 16^) sq. ft. 

/R7 2a3N . 

29 x 203 . 6897 - 

= >4 »<!• ft- = sq-ft* 

4x4 ^ lU ^ 

Therefore the number of square feet of carpet remaining after covering 
5887 
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0400- 5887 ' 

. 10 

” 16 

-32 sq.ft., ,9 sq. in. 

= 3 sq. yds., 5 sq. ft., 0 sq in. 


£x. 4. Find tlie capac ity of a cube, .of whicli each edgo is 1 ft. 8 in. 
Capacity = length x breadth x height, 

= (lj5xli{xl§)cub.ft. 

125 


27 


cub. ft. 


:4cub. ft., lOfUVcub. in. 


Ex. 5. A block of stone is 2 yds. 1 ft. «3 in. long, 1 ft. 7 in. broad, and 
2ft. thick , find its solid content, and its value at 2.v. .*R per cub. ft. 

Its content-- (2 yds. 1 ft. 3 in.) x (1 ft. 7 in.) x 2 ft. 

- 7i ft. X 1 ft. X 2 ft. 

- (7 J X 1 X 2) cub. ft. 




cub. ft. 


o() X IQ 

•=- “r — cub. ft. - 22 cub. ft., 1056 cub. in. 

2 X 12 

■/ 29xlP\ 1053 

Its value = (21 X ^)'-= ~ 2. 1U.71J. 


Note 1. Since linear feet multiplied by linear feet give square feet, it 
follows that square feet divided by linear feet give linear feet. Similarly, 
square yards divided by linear yards give linear yards, and so on. Again, 
since linear feet multiplicdr <)y Square feet give cubic feet, it follows that 
cubic feet divided by linear feet give square feet, and cubic feet divided by 
square feet give linehr feet. 

Note 2. When sui-faee alone is concerned, length and breadth, or 
lengtli and height, or breadth and height, have to be luultipUeik together;, 
but never length and breadth and height to be multiplied together*, the 
latter only takes place where solid content is required. 

£z. 6. Find the expense of carpeting a room 15 ft. 9 in. long, and 
ft. 5 in. broad, with carpet J yd. wide, at 4s. per yard. 
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Area 0 / floor x 12^^) sq. ft- 


It is clear that the required length of carpet in j'ards x given width of 
carpet in yards must give the whole area of floor in square yards ; 

req**. length of carpet in linear yds. x j linear yd. - ^ j sq- y<J«- 

req**. length of carpet in linear yds. x V linear yd. x Y.H sq. yds. 


^linear 


linear yd. 


j 7 140 4 7x140 

or, rcq**. lengtii of carpet in linear yds.= - x x „ — :r . 

• 4 12 3 12 xJ 

/ 7 X 140\ 

cost of carpet = f 4 x - -- y. 


^£5. 15tf. lOJrf. 


Ex. 7. What must be the length of a beam, the end of which is 
18 sq. in., in order that its solid content may be the same os that of am 
other beam, whose width, depth, and length are rcsj^ectivcly 4 ft. C in., 
3 ft. 9 in., and 1 2 ft. 10 in. ? * 

Content of 1st beam = (length of beam in linear ft. x 1 J x IJ) cub. ft. 

2nd " (4.i X 32 x 12J) cub. ft. 

By the question, 

(length of beam ia linear ft, x 1 J x 1 J) cub. ft. = (4J x SJ x 12J) cub. ft. . 

cub ft. (I X ^ X cub. ft. 

g-x|) sq.ft. 

, ,, ,, ... « 0 16 77 2 2 

or leogth of beam in linear 

= ^ =06J=96ft.3ia. 

. sS2ydik0ft. Sin. 

Ex. 8. Find th^ expense of ]Mubating the walls and ceiling of a toodIi 


.*. ^length 


of beam in linear ft. 


3 ,3\ 
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lieight, length, and breadth are 17 ft* 6 in.,, 35 ft. 4 in., and 20ft. 
re8i»ectively, at 'lid. per sq. yd. 

The area of 2 of the walls = 2 length x height, 

of the other 2...= 2 breadth x height, 

of the ceiling '= length x breadth. 

Tljcri fore whole area to be painted 

2 height x length'^- 2 height x breadth + length x breadth 
=:2 lieight X (length + breadth) + length x breadth 
=r- 2 X 171 ^ + 20)ft. + (35J X 20) sq. ft. 

= f 2 X -- X 55J + -3“ 2C j sq. ft. 

7030 /703O 1\ , 

therefore cost - x — ^ x 
■s= £9. Sit. Old. 


‘ Ex. 9. Let it be required to find the expense of papering the ^n,lls 
of the above room with paper | yd, wide, at l3Jd. per 3’ard, there being 
three doorwnj's in it, w’liich each incasurc 7 ft. by ft. 

Now area of walls to be papered 


= (2 X 17> X 55J-3 X 7 X sq. ft 

11053 . /Iia53 1\ , 

=:_._sq./t. = (^-g-x-jsq.jds. 


no. of linear yds. of poper rcq"*. x linear x sq. yds. 

C 

1 0 \ 

o'sj' 


. 1106.3 1 8 

.\ no. of liFfear yds. of paper req®. = - ^ 9 ^ '5 ' 

^27 11053 


Therefore co8t = i ^ x —7;— x 
\ 2 0 

•=£18. 8s. 5Jd. 


130. It may be well to note that each of the foregoing Examples in 
square and cubic measure might have been worked by bringing all the 
denominations into the Icnscsi denomination, or by reducing the Idwer 
'denominations into decimals of the highest inTolved. 
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There is however^ a method of working examples in square and cubic 
measure without reducing the different denominations to the same^eno* 
iiiiiiation. This method is styled Cfiioss Mi'LTipi^irATioN on Duodeci- 
mals; aqd it is generally employed by pniiTters, bricklayers, &c., in 
nioasuriiig w’ork. They take the dimensions of tlieir work in feet, inches 
parts, ikc.y decreasing from the left to the right in n twelve-fold propor- 
lion; thus, 12 inches = 1 foot, 12 parts == 1 inch, &c. : the inches, parts, 
&c., are termed primes, seconds, thirds, and are distinguished by« 
the accents ", &c. placed a little to the right above the numbers to 

which they belong. 

The Rule for performing Cross Multiplication is the following : 

Arrive the tenns of the multiplier aitnder the com^sponding terms of 
the imsltiplicand. Multiply every term in the multiplicand, beginning 
at the lowest, by each term of the niiiljtiplicr successively, beginning 
\\ iili the highest ; divide c^icli product which is not of the denomination^^ 
of feet hy 12, add tlie quotient to the next product, and place the re-* 
inai rider under the term of tlie multiplicand just used, when the d^no- 
ininatioM of the inuUit>lier is feet, one place removed to the right when 
it is primes, two places when it is seconds, three when it is thirds, &c. 
i\(id the products togetlicr, carrying 1 for every 12, and the sum w)114>e 
the answer. 

Ex. 1. Multiply 4 ft. 7 in. by 9 ft. G in. 

Proceeding by the; Rule given above, 

4 . 7 
9 . G' 

• 41 . 3 

2.3.6'^ 


43 . 0 . G" 

which is the required product, and is =43 square feet f j'l^ths of a square 
foot (or 6 ftvperficAal primes, as they are gilled) + "^ths of a superficial 
prime, f.c. yj^ths of a square foot (or 6 tuperficml seconds, as they arc 
called^ * 

We may express this product in square feet and inches, thus : 

’ i^) *1’ *'5. ft- * 

70 

=43 8q.ft.+j^*q.ft. 

:45aq. ft. 78.»q. in. 
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Reason for the above process, » 

0 ft X 4 ft. = SC sq. ft. ; 

9 ft. 7' = (9 X sq. ft. = ^ sq. ft. 

/PO + .'IN ^ 

"V 

= 6sq.ft. + j|8q.ft. 

= 5 sq. ft. 4-3 supei-ficial primes, 
e' X 4 ft. = ^ X 4^ ft. =-• II sq. ft. = 2 sq. ft. ; 

®' " (rz &) '’I- = m ^ S + li) ^ 

= 3 superficial primes -t- 6 superficial seconds. 


Now 3G sq. ft. 4- 5 sq. ft. 4- 3 superficial primes f 2 sq. ft. 4- 3 superficial 
primes -f 6 superficial seconds 

= 43 sq. ft. 4- 6 sup. primes 4* 6 sup. seconds 


=-(43 + j-^ + jIj) 

12xfi + C\ 
144 ■ / 


■I 


=-43 + 


sq. ft. 
sq. ft 


~ 43 sq.ft. TOsq.in. 


Note, Attention to the accompanying geometrical figure may per- 
haps explain more clearly the A 
result obtfiincd by multiplying *' 

9 ft. by 7 primes. 

Take AB-~ 9 ft,, 

AC--7ft., 

AD =7 in, r- 

Then 9 ft. x 7 ft., or rcct. AB, 

.4C = rectangular figure ACEB, 
which contains 03 sq. ft., and 
9 ft. X / primes, or rect. AB, 

AD =^ rectangular figure ADFB, C 
which is ^^th part of 03 sq. ft. 

For since there are 12 lines in AC, each —AD, it follows that there 
are 12 rectangular figures, each =ADFB in rectangular figure ACEB, 
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Ex. 2. Multiply^ 17^ Sdn. 6 pta. by 12 ft 6 in. 3 pta. 

17 . S' . C* ’ 

12 . C . 3 

207 . 0 . 0 
8 . 7 ! 9" . O'* 

4.3 . 10"' . fi"* 


21C .,0* . 0 . 10"' . 0"" 

: 0 10 ® ^ ft 

J 144 12 X 144 12' X 12 x i ii/ ^ 

=2,0 *'sJ7ikui) 

= 210 sq. ft. + 72 sq. in. + sq. in. + Bq. in. 

Ex. S. Find by cross multiplication the capacity of a cube whose edge 
is 2 ft. 8 in . ; and prove the truth of the result by vulgar fractious. 


ft. 

2 . 8 


2 . 8 


5 . 4 

1 . S) . 

4" 

7.1. 

2 . 8 


14 . 2 

8 > 

4 . 8 

10 . 8"' 

J8 . 11 . 

o' . 8 

/II 6 

. 8 > 

Vl2' 144 1728; 


, A. 1504 + 7243 

* =18 cub. ft. + JY 2 Q ^ 

= 18}^g| cub. ft 
= 18 cub. ft. 1064 cub. in. 

Proofiby A^ulgar Fractions. 

Content = (2J x 2J x 2|) cub. ft. 

= 18 cub. ft. 1064 cub. in. 
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1^0. In tlie examples of Cross Multiplication see that a mixed 
decimal and duodecimal scale of notation is employed^ the figures of the 
f*et being expressed and multiplied* in the ordinary way; whereas in 
other places tlie number 12 is always used instead of 10 : Cross^Multipli- 
cation is not, tiicrcforc, properly termed Duodecimal Multiplication or 
Duodecimals; because, although the different denominations are con- 
ne(‘ted with each other by the number 12, still the different digits of those 
denominations are connected with each other by the number 10. 

Ex. LIV. 

1. Find the area of a rectangular board, whoso sides arc 2 ft. 9 in. 
and 10 ft. 4 in. respectively. 

2. A loom is 17 ft. Oin. long, and 13ft. lOin. broad; find the area of 
the floor in feet and inches. 

3. Find the number of square feet and inches in a rectangular piece 

ground 9 ft. 3 in. hy 3 ft. t5 in. 

4. The floor of a room, which is 15^ ft. wide, contains 01 sq. yards ; 
find the length of the room. 

5. A rectangular plot of ground 2G ft. broad contains 92 sq yds. 4sq^tt ; 
fiifd its length. 

0. Find the breadth of a room, whose length is 22h ft. and whose area 
/ is 397 i ft. 

7.,, IIow’ many planks 12 ft. Gin. long, and 8i in. wide, will floor a 
room 50ft. by 1 Oft ? 

3. Find tlic area of a squrre building, whose side is 20 yds. 5 in. 

9. An area, measuring 30ft. Gin. by 8 ft. 9 in., is to be paved ; what 
will it cost at the rate of 8d. per sq. ft.? 

10. Find the cost of a slab 5 ft 7 in. long, and 3 ft. 8 in. broad, at 3«. 
ptM* square foot. 

1 1. Find the area of a floor which measures 18 ft. 6 in. by 12 ft. 3 in., 
and the expense of cArpeting it at Ss. per square yard. 

12. IVhat will be the expense of painting the surfaces, which mea- 
sure %^pectively as follows? 

^ ( 1 ) 23 ft G in. by 20 ft., nt 4#. Gd per sq. yd. 

(2) 14 ft 3jn. by 11 ft 11 in., at ]«. 4rf. per sq ft 
^ (3) 13ft Gin. by 8ft. 9 in , at 7s, Sd per sq. yd. 

13. Work by Cross Multiplication each of the following examples, 
and prove tlie trutli of each result by Vulgar Fractions. 

( 1 ) 18 fi 9 in. X by 14ft. Tin* 
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(2) 23ft.8iiy^y l^^ftOin. 

(8) 27 ft. ff. 9" X by 6 ft. 3'. 

(4) 22 ft. 82 in. X by 18 ft. 7i a. 

• (5) 4 ft. S'. «"x by 9 ft, 4'. 7". 

7fi ft. 7J in. X by 38 ft. 3}- in. ' 

(7) 6 yds. 2 ft. 2 in. 3 pts. V by 5 yds. 1 1 in. 7 pts, 

14. How many yards of carpet Jyd. wide will cover a room 40 ft, 
G in. by 24 ft. G in. 

15. What len<fth of papef J of a yard wide will bo required to cover 
^ a wall 15 ft. 0 ill. long by 11 ft. 3 in. high ? 

}i 6, Find the cost of a carpet J yard wide at 3^. Od, a yard for a room 
^ 20 feet by 18. * 

17. eFind the expense of carpeting the following rooms: 

(1) 12 ft. 4 in. long, Snd 12 ft. G ill. ))road, with carpet J yd. wide, 
at 4s, Gd, a yan]. 

(2) 20i ft. long, and 14] ftr brood, with carpet Jyd. wide, at 
ih\ Cd, a yard. 

(3) 15 ft. G in. long, and 12 ft. 9 in. broad, with carpet 24 in. wdde, 
at 7s. Gd. a yard. 

(4) 2Gnt. long, and 18 ft. broad, with carpet | yd. broad, flt 
3ff, 4d, a yard. 

(5) 1 9 ft. 7 in. long, ond 18 ft. 11 in. broad, with carpet 25 in. 
broad, at 4^. Od. a yard. 

Find the content, and (when required) the cost, of the folld^ving ; 
1 , 1 ) A piece of timber, whose loiigth, brcofltli, and tliicknew are 
respectively 54^ ft., 5 ft., and 2Tt. 5 in., at9dL a solid foot. 

(2) A cul>e, whose edge is 1 ft. 8^., at Gd. a solid Inch. 

cubical cellar, whose length is 12ft.y at Od. a solid 

yard, * 

(4) A cistern 6 feet deep, having a square bottom of which each 
side is 2^ ft 

(5) A wall 1000 ft long, 10\ ft higli, and 2 ft in. thick. 

(G) A cube, whose edge is 13 ft. 7' . • 

,19. Find the number of feet and inches in the floor, and the number 
of pubic feel and inches in the volume of a room 23 ft 10 in.* long^ 
18 ft. 4 m. broad, and 11 ft. 3 in. liigh. 

20. Find the length of paper, ^the of a yard wide, required to ooiw 
* the walls of a room, whose length is 27 ft* 5 ip.^ breadth 14ft« 7 iii«ii 

'and height 12 ft. 10 in. 
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21. What would be the cost of painthiff *bur walls of a room 
whose length is «24 ft. S in.« breadth 15 ft. 8 in., and height 11 ft. 
0 in., at 4^. a square foot ? 

£2, Find the expense of painting the walls and ceilings of each of the 
tirst two, and the walls of each of the last two of the following 
rooms : 

(1) A room whose length is 10 ft. 8 in., breadth 15 ft. Oin., and 
height 14ft., at Ia. a sq. yd. 

(2) One whoso length is 15 ft., breadth 10 ft., and height 9 ft. 
9 in., at 1^. 4d. a sq. yd. 

(3) Ono whose circuit ii* 41.} ft., and height Oft. 5 in., at lid. a 
sq. yd. 

(4) One whose circuit is 72 ft., and height 10} feet, at 10}d. a 

sq. yd. • 

And find also the expense of papering the w alls of the first 
two of tho above rooms with paper 1 ft. 9 in. wide, at the 
following prices — the first at Ss, Gd. a yard, and the second at 
1«. 2d, a yard. 

23. TIio length, breadth, and Iicight of a room are 7 yds. 1 ft. 3 in.» 
5yds. 2 ft. 9 in., and 4yd.s. Gin., respectively. What length of 
paper two feet broad will be required to cover the walls, and 
wliat will it cost at 9d. per yard 1 

2^ Supposing tlio cost of a caiq)ct in a room 25 feet long, at 6s, a 
square yard, to be £G. 5s,, determine the breadth of the room. 

25. In a rectangular court, which measures 96 ft. by 84 ft., there arc 
four rectangular grass-plots, measuring each 22} ft. by 18 f\.; 
find the cost of paving the remaining part of the court at 8.}d. per 
square yard. 

26. If a piece of cloth be 94.} yds. long, and l}yds. broad, how broad 
is a piece of the same content, whose length is 74iJ yds. ? 

27* How many sq. ft. and sq. in. remain out of 313 sq. ft. of carptit- 
ing, after covering a room 16 ft. 9 in, by 12 ft. llin. ? What is 
the price of the requisite carpeting at 3^. Gd, a yard ? 

28. On laying do\>Ti a bowling-green with sods 2 ft. 6 in. long by 9 in. 
^ wdde, it is found that it requires 75 sods to form one strip extend- 
ing tlie whole length of the green, and that a man can lay down 
one strip and a quarter each day : find the space laid down in 8 
days. 

2d. A piece of land, whose length is 151 yds. l}ft., and breadth 
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35 yds,, is to b/T^changed for part of a strip of land of tlie nme 
quality, whose breadth is 15 y^. 21 ft. Find the length of the 
equivalent strip. 

sol Find the difference between tlie content of a floor 80 ft. 9 in. long 
and G5ft. Gin. broad, anc^ the sum of the contents of three 
others, the dimensions of each of wliich arc exactly one* third of 
those of the other. 

31. A rcscTvoir is 24 ft. 8jxf. long, by 12ft. 9 in, wdde ; how many 
cubic feet of water must bo drawn off to make the surface aink 1 
foot? 

32. Divide 1532 ft. in. hy 81 ft.«9in. : and And the breadth of a 

roqpi, the length of wdiicli is and the area 250J ft. 

33. Wow many sq. ft. of^ glazing arc contained in the windows of a 
house of 4 stories, each story containing 12 windows, the breadth 
of each window bcing^l ft. G in. ; the height of the windows on tho 
ground and first floors being 7Jft., on the K‘con(i floor Oft. 10 in., 
and on the thud floor Gft. ? ^Vhat will the cost be at 10c/. a 
sq. ft. ? 

•34. IIow many bricks will be required to build a vrall 20 yds. long^ 

. 7J‘ ft. high, and 14 in. deep ; supposing a brick to be 9 in. long, 3]- 

in. broad, and 2A in. deej) ? 

35. How many tons of water arc there in a cistern IRft. Oin. long, 
18 ft- 4 in. broad, and Gft. 9 in. deep, supposing a cubic foot of 
water to W’cigh 1000 oz. ? 

30. How many rods of briekwoik are there in a wall 77 ft. long, 
IG ft. high, and 1 ft. 10.^ in. thick ? * 

<17. Find tlie expense of painting th<> outside of a cubical iron chest, 
whose edge is 2 ft, 6 in., at 1#. iki, per sq. yd. 

38. Al^liat will tfic painting of a room cost which is 20] ft. long, 
J8,J ft. broad, nnd 10 ft. high, contiuning 2 windows whose dimen- 
sions are 7 ft. by 4 ft. each, at the mte 2h, Cuf, pei* sq. yd. ? 

89. A i)icce of cloth 5 times as long as broad cost X’19 ; supposing the 
price of cloth to be 4«. 9^. a square yard, find the dimensions pf 
the piece. 

40. AVliat length must be cut off a straight plank 1 J ft. broad, ftnd 
^ J ft.Meep, in order that it may contain 11 } cubic ft. ? 

41. A Turkey carpet, measuring 11 ft. Gin. by 9ft. 8 in., is laid 
down on the floor of a room measuring 14ft. by 12 ft. Oin. ; deter- 
mine the quantity of Brussels carpet, }yd. wide, which will 
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♦ required to complete the coverisg of tj^#lU%a; what will be die 
coit of it at lis. dd, a yard ? , 

42. Shew by Croaa M,u Hi plication and by V ulgar Fractions how many 

cubic feet ore contained in a beam 20 ft. 4 in. long, 1 ft. 5 in. broad* 
and loin, thick. , 

43. If GOyda. of carpet, J yd. wide, cover a room which is lOjyds. 
long, hnd the width of the room. 

44. Jf a postage staiflp be an inciripng and ^ths of an inch broad, 
)mw many stamps will bo required for papering a room IG ft. 10 in. 
long, 13 ft. 0 in. broad, and 12 ft. G in. high ? 

45. The lengtli, width, and height of a room are respectively 30 ft., 
24 ft., and 20ft. ; how nriiny yards of painting oie in the 
walls of it, deducting for a firc-placp 6 ft. by 6\ ft., and iwo win- 
dow's, each 7.i ft. by :i:{ ft.1 

What would it cost to paper the absve room with paper 2Jft. 
wide, at 1 h/. a yard ? 

40. IIow many bricks, rncJi Oin. hmg, 41 in. wide, and 3 in. thick, 
will be required for a wail 100 yds. long, 15 ft. high, and 1ft. 
lOJ hi* thick ? 

47. A gentlenuui has a garden 200 ft. long and 180 ft. broad, and a 
gravel walk is to he made to run lengthways across it ; how wide 
must the path be so Jis to take up Jth of the garden ? 

40. A wall is to l)e built 15 yds. long, 7 ft. high, and 13 in. thick, con- 
' taining a doorway Gft. high, and 4 ft. wide. How many bricks 
will it require', the solid content of a brick being 108 cubic inches? 

40. IV'Iiat would be the cost of paving a road of a uniform breadth 
of 4 yards extending rewind a rectangular piece of ground, the 
length of wliicli is Jloyds., and breadth 50 yds., the cost of paving 
a square jard being 1#. 2</.? 

50. How many paving-stoucs, each of them a foot long and yfg of a 
foot w'ide, will he raquited for paving a street 45 ft. wide, sur- 
rounding a square, the side of which is 225 ft. ? 

51* What will »bo the cxi>ense of paving a rectangular court-yard, 
whose length is 12Gft. and breadth 98 ft., with pebbles, at 9i. per 
' sq. yd. ; and by bow much will the expense* be increased if a 
granite path, 51 ft. wide, at 10«. Grf. per sq. yd., be laia down till 
round' between the outside w'alls and the pebbles? 

52. A gentleman wishes to raise his lawn (wliich is 1902 ft. long and 
1020 ft. broad) 2 ft., and for that purpose digs a moat round it 
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17 yds. broad f>art ; suppouDg the dc^pth of the mosl to 

be uniform, how deep must it ^ ia order ‘that ho may have soil 
sufficient for his purpose ? 

53. Find the expense of lining a cistern, 10 ft. 3 in. long, Oft, 0 in. 
broad, and 6 ft. 41 in. deep, with lead, at £2. 2s. a cwt., wliich 
weighs 0 lbs. per sq. ft, 

54. How many imperial gallons will a cistern contain whose length, 
depth, and breadth arc ft. 3 in., 3 ft. 8 hi., and 2 ft. 10 in. rcs|>ec- 
tively ? 

141. Examples which are usually classt'd under particulnr Rules, 
such as the Rule of Three, &c., can r^'vertheless be readily solved in- 
dependently l)y means of the foregoing principles. 

The following examples, Which are worked out, are intendedto exem- 
plify various methods of reasoning. In thcVxamplea for practice wliich 
follow them, questions will fie found tjie solution of which may be canily 
Arrived at in a similar way : tlic number of such questions in this place 
must ncce^sa^ily be veiy limited, and then'forc the student is strongly 
i-ecominciided to apply to all questions w’hieh arc hereafter classed under 
particular Rules, an independent method of solution, os well as the one* 
de’noted by the Rule to which they are respectively affixed. 

Ex. 1. Express a degree (G9.J m.) in metres, 32 metros being -35 yds. 

35 yards 32 metres, 

32 

lyard- metres; 
oo 


.% 1 degree ^ (G91 x 17G0) yards ^ (139 x 880) yards, 


_ n39xn80x32\ 
•" V 35 ) 


metres - 1 1 1835 J metres. 


Ex. 2. If flrds of a lotteiy ticket be worth X’220, what is the value of 
^ths of the same ? * ’ 


Srds of the ticket - -i.*2 20, 
Ird of the ticket- X'llO. 


whole ticket = X( 1 10 x 3) = X330. 

. * 'k30 y q 

, Vrtbs of the ticket of jC330=^i: — ^ ^ ~ jC90. 


^ Ex. 3. A person has ^ths of an estate of 4000 acres left him ; he sella 
of his share : how many acres has he remaining, and what fraction of 
tJie whole estate will they be 7 
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He BC'llfl of 2 of 4000 acres, or ^ of^40(5o acres, 

o ' i ^ i 

( 3 2 \ 

Y of 4000 of 4000 j ncTcs 

= ~ of 4000 acres =571? aen.'s. 

Ex, 4. The Bum of £403. 10^. ih to be raise d in a parish, the 
inent of which is i;C]04 ; what is the ratecin the £.? 

^31 0 

£0104 produce £4a3| or £ 

^ (”t - " fiiw)’ (? " am " -") *• 

or , . . . or 1.^. CJ7. 

1.j40 ' 

Ex. 5. Aff(‘r hikinp; from my purse [ of my money, I find that SJ of 
what is then left amounts to Ta*. 0</. ; what money had I in my purse at . 
firet ? 

Ixjt unity, or 1, denote the sum in the purjje at first. After takin'j 
<away J, {J remains. Now by the (jucathm 

^ of -T of unity, or of - of the sum in the purse at first- 7# G/. 
o 4 «3 4 

or ~ of the sum in the purse at first- ■7*«'. G A, 

sum in the purse at first -~15.v. 

Ex. G. A met two Wggars, Ji and C; and having of 

’13 3 

of a moidoro in his pocket, gave ^ of ~ of that sum, and ^ of tin? 

remainder ; what did each receive ? 

40 7o 

A Imd nt first*^ of ^ of of 27^.. or ^ r. 


li received i of ^ of ^ s,, or i J., or (xi. 

A had left afterwards ~ ^ 

/. C received ^ of ^ ff., or ^ or 2«. 
o u ^ 
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Ex. 7. A farmer ^ om-rent of 5 quarten of wheat aud 3 qiK». 

ten of barley, Wiiichester measure : wh^t is tho incmcy value of liU rent, 
when wheat is at 60#., and barley at 54jf. quarter, iiuperiol measure ; 
62 imperial gallons being = 36 Winchester gallons? 

lient is 6 qrs. of wheat Win. niea. + 3 qw. of barley M’’in. nie(U 

32 

But 1 Win, bnp. gal., 

• 32 

1 Win. qr. = — imp. qr. 

3‘^ 32 

a*, rent is 5 x imp. qrs. of wheat ^ ^ blip, qrs. of hurley. 


• 32 

iinoney value of rent = (5 x ^ >c 60 4- 3 x x /JJ ) #. 

e txj 0,1 


£22. ft#. 


Ex. ft. If £1. Btc'rling la? worth 25 fnmes, 60 ceutiines; and aUo 
worth 6 thalers, 20 silher groschen ; hew tniiny francs aiul centimes is a 
thaler worth ? (One thaler = 30 silhcr groschen, 1 frimc - KKl ceivtiines.) 
6 thalers, 20 silhcr groschen =-25 francs, 60 ceiitiincH, 
or 63S thulers=25j'Jf^ franca, 

1 tlialer - (25 J -r G^) francs 
3ft4 

=•-“ francs - 3 fi'nnc.M, tM centimes. 


Ex. 9. Standard gold contains 12 parts of pure gold to one pai% of 
copptT, and 20lhs. Troy are coined into 934 Hoveicigns and u Imlf- 
sovereign; tiiid the weight of pure gold in a HoviTcign. 

#12 . 

iV umber of parts - 12 + 1 = 13, of which — is pure gold. 

By the question, 

934i sovereigns vreigh 20 lbs. Troy, 

20 y 2 ** 

1 sov, wciglis Iba Troy, 

/. weight of pure gold in a ^ TSSt) 

= 1 13g^}'} grs. 

Ex. 10. If a person, iravclHng 13^ hours a day, perform a journey 
in 27| day^ in what length of time wiU he perform the same if he travd 
lOf honn a day 1 
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If he travel 13J hrs. a day, he does tKe iorfrruty in 27J days, 
Ihr (275 xl3f) days, 

lOfhia. , days, 

which, worked out, gives 3(5 jJJ} days. 

Kx. 11. If (553 men in C months consume 234 quarters of wheaf, 
how iimny quarters will be required for the consumption of 97U men for 
three months and a half? * 

85(5 men in G months consume 2t34 quarters. 


*’34 

1 man in 1 nf.mth consumes “ -- qrs., 

1558 X G 


X *^*34 

079 nteii ill 1 month consi^inc qrs , 

^ St/ii X G 

/070 y'23i 7\ 

.*. 07!) men in 3J months consume ( x -j qrs., or 1552 

Ex. 12. If 5 men or 7 women can do a piece of work in 37 days; 
in wluit time will 7 men and 5 women do a piece of work twice as greatt 
5 men “7 women, 

7 

.*. I man - . woman, 

5 


•. 7 inen -- w'ornen, 
o 


7 men ami 5 women — + 5 j women - - 

Xow by the question, 

7 women in 37 days ^o the ]uece of work, 

/• 1 woman in (37 x 7) days does 

37 y 7 

. . < 4 women in days do 

women ^in ^ days do 


women - - women, 
o 


74 .37x7x5x2 .01-3 j a • i. 

' ■*’ 5 " 74 t«Ance os much. 


Ex. 13a A bankrupt owes three creditors A, /?, and C £230, jC 330, 
and 400 guineas respectively, and his property is worth £125; how 
much will each creditor receive, and how many shillings in the poun^l 7 
Debts amount to £(260 + 330 + 420), or £1000, 
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• 1 

If the bankrupt he pays — par^of debt, 

^ ilAIV 

fl35 pan of debt. 


8 


part of debt. 


/. A gets £81. 5 j., B gels £41. 6s., and C gets £62. lOs. He pays of 
£1., or 2s. 6</., in the £. 

Ex. 14. Gunpowder being composed of nitre 16 parts, charcoal 8 
parts, and sulphur 2 parts; find how much of each is required for 1C cwt 
of powder. 

, The whole number of parts -•(15 4-3 4-2) -= 20. 

Of every ?0 parts, 

20 i "*^**^’ fo *2 20 fo ““^P**”**- 

.8 • 

.-. —of 16 cwt., or 12 cwt. - quantity of nitre required. 

^ - of IG cwt., or 2J cwt. charcoal . 

~ of 16 cwt., or I J cwt sulphur 


Ex, 16. The price of a work which comes out in parts ik £2. IGs. Rrf. 
But if the price of each part were mon» than it is. the price of the 
work w-ould be £3. 7s. Qd. How many parts are there ? 

£2. ICs. Orf. 4- (numlier of parts x 13) d. --£3. 7s. Cd. 

(number of parts x 13j d, ~ 10s. lOd. 

^ =inod. 

number of parts ^ 10. 

E-x. 16. Divide >860 guineas between A, B, and C, so that a# 
often as A gets £5., B shall get £4., and as often as B gets £3., C shall 

get £1. • 

It is clear that i^'s share = 3 tlmd!l C’s share, 

4 times A*b share — 5 times B*b share, 

or, .4*8 share - j times B"b share, 




times Cb share, 


bnt A*b share -4 B's share 4- Cs share = 1860 guineas ; 

•% ^ C*s 8hafe4-3 (Ts share 4- (Ts share >>1860 guineas, 


12-a 
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or + 4^ Cb share = ISOC^guineai^ 

31 

or Ca share =1860 guineas ; 

^ , /1800 4\ . o... • 

/. Ca share = I ~ ^ 31 ) ~ 240 guineas, 

J5f*s share - 720 guineas/ and A*a share = f 240 x guineas = 900 guineasi 

Ex, 17. Of a certain dyntiaty, J of the kings ore of the same name, 
I of another, ^ of u third, and of a fourtii, and there are 5 besides: how 
many are tlierc of each name ? 

lleprcsentlng the whole dynasty by ut^s^ity, or 1. 

^ -j niiniljer of kings of one name, 

~ - of a second..., 

4 

== of a third- -, 

of a fourth ... 

/. whole dynasty — ^ i or ^ » or ^ = no. of remaining kings in it 

But by the question, 

~ of unity, or of the whole dyna.sty =5 ; 

24 

1, or the whole dynasty, = 6 x -- - 24 ; 
there arc 8 kings of the Is* nuiac, 6 of the 2nd, 3 of the 3rd, and 2 of the 4th. 

Ex. 18. A can do a piece of work in 5 days, Ji can do it in 6 days, 
and C can do it in 7 da^'s ; in what time will A, By and Cy all working 
at it, huisli the work \ Find also in what time A and B working toge- 
ther, A and C together, and B and C together, could respcctWely hnish 

ilepre^nting tlic work by unity, or 1. 

In one day A docs ^ part of the work. 
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In one day ^dfea*^ part of the work, 
u • 


.C does ^ 

•A + B+ Cd# (? + g + ’), or 

/. time in M’hich A + B+C Avould hnisii the work 

= j(;7 d“y* = 157 ‘Jays= 118? fl'O’*- 


Again, in one day A + Bdo^^ + ^^, or^^jof the work ; therefore time 

* ^ 

in w'hich ftiey would finish or 2^\day8. 

. Sf. 

In like manner, it may he shewn that A and C would finish the work 
in days ; and B and C in days. 

Ex. 10. It being given that A and B can do a piece of work in 2 /f 
days ; that A and C ran do the same In 2 | days ; and that B and C can 
doaf in 3 ;^ days : find the time in which A, i^,and C would do the work : 
working, first, all together, secondly, separately. 

In one day A and B do ^ of the w'ork, 


12 

A and C do 


B and C do . 
by addition, * 

In one day 2 A + 2 B would do ^ ^o) » 216* work, 

in one dayM*V«p+ C do 

210 

time required = day8=lJ8J 

^6 

• Again^ • 

work*done by + 1? + C in one day-work done hy i?-(- C in one day, 

^ or, work done by in one day | ; 

tlierefore time required, in which A would do the work, =5 days. 
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^ In like manner it may be sliewn^ tliat B woluu do the work in 6 days^ 
and that C would do it in 7 days. 


Ex. 20. A cistern is fed by a spout w'hich can fill it in 2 hours, how 
long would it take to hll it if the cistern has a leak which would empty it 
in 10 hours ? 

In one hour spout fills ^ of the cistern, 


leak empties ^ . 

I'heKtfore in one hour, when the spout and leak are both open, the jiart 
of the cistern filled hy what ru.*s in — what runs out, 


... 

\2 JO/ 6’ 


/. time required for filling the cistern - - hrs - ;Jlirs. = 2.J hrs. 


Ex. 21. A can perforin a certain quantity of work in 5 dayr, B 
twice as nuicli in b days, and C 4 times as much in t) days ; in wliat t^me 
call A, B, and C working together, perforin a idece of work 1 1 times as 
great ? 


In one day A docs 


Ji does 


~ of llie work, 
5 


2 1 


C iloes 


4 
9 

( 1 1 4\ 44 

5 ^ 3 ^ li) 4ri work, 

they would finish this piece of w'ork in days, 

( 45 \ 

^ x 11 j or 11 J days. 


Ex: 22. A and 7? can do a piece of work in 15 and 18 days respect- 
ively ; they work together at it for 3 days, when B leaves, but A continues, 
and after 3 days is joined hy C, and tlu*y finish it together in 4 days : in 
what time w^ould C do the piece of work by himself? 
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Representing the by luiity, or 1. 

* • /I 1 \ 

In one day -4 + B do ^ yg) work, 
in 3 dnys they do ^ 3 


11 

bo 


19 


•’• oh woilc remains to be done. 
30 

3 1 

In 3 days more A does ~ or - of tlie jirork ; 


wlien joined by C 


10 1 13 ^ 

™ ~ - , or of the work n^moKis to be done, 
o 30 ^ 

4- * 

In 4 dny.s more A does — of the work; 

1 o 

, work which has to be done by T in 4 days 
13 4 5 1 ^ 

30 “ 15 ' 30 i) ’ 

i)urt of work U> be done by C in one day 
time in which C would do tlie whole w’ork --24 days. 


Ex. LV. 

• Miscellaneous Questions and Exan^les on preceding Arts* 

I, 

- I. State the rules for the multijdication and division of decimals 
and divide 34*17 by 3J. 

^V^hat is till- value in English nioilcy af 1556*85 francs, when the 
exchange is at 24*25 francs per £ ? 

3. Reduce to a decimal fraction. *XV^hat decimal of a 

cwt. is 1 qr. 7 Iba ? 

. 4. £?gplain the principle of tlie Rule of Practice. Find (l>y Pracfico) 

the eost of 365J tons of coals at 134. SJd. a ton; and the rent of 
315 ac., 3 ro., 7 po. at £1. 164. 8</. an acre, 

mi. If S of an estate be worth £1003. 174. Ic^., what »lhe ^'alue off 
of it? . 
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C. If a banknipt pay 3a. 4d. in tlic pound, what will be received on 
• jiibtofi;3«78. 164.j ‘ 


V 7. A person possessing A of an estate, sold f of ^ of his share for 


£1205 ; what would } of the estate sell for at the same rate ? 

8. A man, his wife, and 3 ehilaren earn XI. 7«. 3d. n week ; the 
wife earns twice (is much as each child, and tl»c man three times as 
much ns his wdfe ; required the man's weekly earnings. 

0. If XI. sterling he worth 12 florins, and also worth 2,5 francs, 50 
centimes; how many francs and centimes is one florin worth? (100 
centimoH 1 franc.) 

10. The wages of ,5 men^^fnr 0 weeks being XI 4. 5#., how many 
weeks will 4 men work for XIO? 




II. 


1. AVhnt is meant hy sayinsr, that one sum is a certain fraefton (for 
cxani])lo j[) of anotlicr? If 20 francs arc tsjuivalent to a i)ound, what 
fraction of a shilling is a franc ? (iive the reasons for the process which 
you adopt hj answering the quest i(ui, 

2. Express jj of IJ of a mile in terms of a metre, 8uppo8ingi.32 
metres - - 3,5 yards, 

3. //, and C rent a pasture for X40. J puts in 8 cattle, B, 9, and 
C, 11 : how much should each pay for his share ? 

4. lU duro 32d. to the decimal of lOjf., and divide the result ])y 12‘,5. 
Explain the process employed. 

5. h^inl the value of 45 ac., 3ro., 20 po. at ^'111. ll,v. 4d. per acre, by 
Practice. 

8. If the property in a town he asscs-sed at X80000, what must be the 
rate in (lie X in order that X2.5<iO iiiiiy he raided ? 

7. If the circumference of a circle- I)i«imeter v 3 HT/if) ; And the 
number of revolutions passed over hy a carriage- wheel 5 ft. in diameter 
in 10 miles. 

8. A farmer has to pay yearly to his landlord the priee of 7J husheTs 
of wheat -at 4«r. Drf. per bushel, and 9] of malt at 5# and 0} of oats at 
2^. 4d. WJiut is the whole amount of his rent ? 

if there were a decimal coinage of pounds, florins, &c., how many of 
them would he have to pay ? ' 

0. A alone can do a piece of work in 10 hours, and B can do it in 12 
hours, find the time in which both working together can do it. 

iO. Ten excayatoi's dig 12 loads of eaith in 16 hours, whilst 12 others 
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can dig only 9 loads is Id^houas ; in what time will they jointly dlgJOO 
loadsl * 

III-’ 

1. Divide 28 tons, 4 cwt., 3 qra. into 38 equal portions; and find the 
value of one of them at £7. 10#* 8<i. j)er cwl. 

2. Reduce 188 yds., 2 ft , in. to the deciinnl of a chain. If one 
chain = 10 chainlets-- 100 links'- 1000 linklcts; express the above in 
chains, chainlets, links, linklcts^ * 

3. If £1 sterling be worth 45 Pauls, 9 Baiocchi (Roman), and he 
worth 251 francs (French); shew that a Napoleon of 20 franca ‘- 
3G Pauls. (10 Buiocchi = l Paul.) 

4. If^the rents of a parish amount to £2514. 7 a*. Od. and a rate is 
granted df £83. Kwr. 3d , hovj much is that in tho £ ? and how much 
‘jnu*«t be paid by an estate whose rental is £145. 12«. fhf. I 

5. If a tradesman with a capital of £1000 gains £00 in 7 months, in 
what time will he gain £20. 5.r. with a* capital of £315? 

0. What is the difference between simple and compound Practice? 

Required the price of Oewt, Sqrs, 1C lbs. at £4 G#. Ojd. per quarter, 
by Practice, 

• Determine the expense of papering a room 12 ft. high, measuring 
20 ft. by 15 ft., at the rate of 2hL per square yard. 

8. In tlio civil year 07 days arc intercalated in 400 years; wliat is 
the average length of the year ? 

0. If 15 horses and 148 sheep can Ik* kept 0 days for £75^15.?,, 
what Mizn will keep 10 liorses and 132 sheep for 8 days, supposing 
hors<’.s to eat as much as 84 sheep ? W 

•10. j 4, i?, and C are tlm’c workmen A can do half n piece work 
in 3 hours, U*ing twia* as much as li can do ; and /?, and C can toge- 
ther do the whole in 2.J hours. Shew that C can do in 5 hours as much 
as B can do in 9 hours. 


1 


JV. 

1. Explain how whole numbers are represented in tbo decimal or 
common sye^m of notation. Multiply 729 by and explain tbo 
process. 

• 2. Add together the fifth of a shilling, two-sevenths of a crown, and 

four-binths of a guinea; and reduce the result to the decimal of £25, 

3. T wo pei-sons gained in trade £375 ; one having put in £500 
and the other £850 ; what part of the profit ought each pemon to 
xoceive? • 
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4. Taking the circumference of a circle at times its diameter, 
the cost of a marble column of two «cct breadth, and five yards 

lieight, marble being at 16r. 6</. per cub. ft (Area of circle =.} circum- 
ference v semi-cliametcr.^ 

5. If a certain number of men can throw up an entrenchment in 12 
days, when the day is 6 hours long, in what time will they do it when 
the day is 8 hours long \ 

(). Find the entire <wst of 10 lbs. of tea at 4e. Sd. per Ib., 10 lbs. of 
coffee at Ir. 3Jd. per lb., 23 lbs. of sugai at 4J(t per lb., and 1C lbs. of 
candles at 7}d. per lb , and divide the amount equally among 14 persons. 

7. Reduce 237flJ Spanish dollars to English money, the exchange 
l>cing at «3.f. 4d. per dollar. And had the value of 1,000,000 rupees at 
2b, l^ld. each, 

8* The roller used for rolling a bowling-green, being Oft. Oin. in 
circumference, by 2ft. Sin. wide, isol>servcd to make 12 revolutions as 
it rolls from one extremity of the green to the other; find the area 
rolled when the roller has passed 10 times the whole length of it. 

9. Divide XI 400 among A, B, and C, in such a manner that as 
often (US A gets B shall get X4, and as often as B gets X‘3, C shall 

, got £2. 

10. A fraudulent winc-mcrchant £m*11s, as brandy, a mixture of brandy 
and rum at X‘2. a gallon, which is the pioper price of his brandy, that 
of his rum being a guinea a gallon. Supposing one-third of the whole mix- 
ture to be rum, ascertain how much a gallon he gains by bis dishonesty. 

V. 

1. Divide 650974 by 1472 ; find the quotient and remainder. Ex- 
plain the operation, and prove the result. 

2. Shew that the value of a fraction is not altered by multiplying the 
numerator and denominator by the sjime number. 

Express the fractions f , and by corresponding fractions having 
the same denominator, and find the sum. 

3. If 1 11). Avoirdupois he equivalent to 7000 grains Troy, and 1869 
Bovercigiis weigh 40 lbs. Troy, how many sovereigns will weigh 1 Avoir- 
dupois ounce ? 

4. A quarter of wheat is consumed annually by each person in Eng- 
land ; if wheat be at 46,v. a quarter, and the population 27,^00,000, what 
ia the value of a quarter of a year’s consumption ? 

6. A certain numher of men mow 4 acres in 3 hours ; and a certain 
number of others mow 0 acres in 5 hours ; how long will they be mowing 
11 acres, if all work together? 
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0. The depth of watej in ^cistern whose base contains 1344 ik(.^. is 
3ft. din. Find (1) tlie nuihber of cub. ft. of wa|ter in it| and (i’} the 

' depth of the same quantity of water in Mother cistern whose base con* 
tains 1088 square inches. * 

7. If a man can do a piece of worV in 8)^ days by working G hours 
a day > how many hours a day must he work to finish it in 6 days ? 

8. If 7 men or 11 women can finish a piece of work in 17 days» how 
many days will it take 11 men and 7 w'omeii to ^nisli it 1 

D. A room is 20ft. Gin. loil^ by 15ft Gin. wide, and IGft high ; it 
has two doors, each 8 ft. high by 8 ft. 9 in. wide, and 3 windows, one 5 ft. 
by 7 ft., the other two 5 ft. by 4 ft. each. U'hat will it cost to paper the 
room with paper a yard wide at lOtl. a yiyd ? 

10. .^bankrupt owes A £515. 12s. C</., B £407, and C £293. Cs. fUd,; 
A\\s estate is worth £011. how much can be paid in the £, and 

l^liat will A, Ji, and C each receive 1 * 

VI.* 

1. Multiply £10. I7r. GJrf. by 8704 ; and find by Practice the value 
of 8704 thiiig.s at £10. I7tf. Gjrf. each. 

X A bankrupt's aiisets amounted to £542. Gs, and Lis creditors re-i 
celved ILv. in tlie pound ; find the amount of ))is debts. 

3. A piece of cloth, when measured with a yard measure which is 
twO'tliirdH of an inch too sdiort, appears to be lOJ yards long, what is its 
true length? 

4. flow many francs must be transmitted from Paris to Berlin to 
discharge a debt of 420 thalers ? a thuler being equivaleiit to 3 sliillings, 
am^ 24 francs to one pound sterling. 

5. Estimate the cost of a dish of ulftiouds and raisins consisting of 
six ounces of almonds^nd three quarters of a pound of raisins: supposing 
almondb to bo ten pence, and raisims eleven pence a pound. 

6. if 5 cwt- Sqrs. 14 lbs. cost £0 per cw^t., what will be the cost per 
pound when the cost of the whole has been r^uced by £7.»10s. 8J. ? 

7. A grocer buys 10 cwt. 3qrs. 21 lbs. of sugar for £30, and pays 
12^. Od. for expenses; at what rate must he sell it*per pound to clear 
£15-. Gs, 3d. by his bargain? 

* 8. E^iplain the difference between Cross Multiplication and Duo- 

deciifials. 

Find tire cost of papering aroom 20 ft. long, 16J ft. broad, and 12fl. high, 
'the price of a piece of paper 12 yds. long and 3 qra. broad being 4s. GdL 

9* If u smiii, on the average, creep 2 ft. 7 m* up a pole during 
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in the night, and slip down 16 5n. dnring the IJhrs. in the doy 
how many hours will he be in getting to th*b top of a pole 35 fL high ? 

•julO. The profits of a tradesman average £54, 6». !>d. per week, out of 
which he pays 3 foremen, 10 shopmen, and 5 assistants, at the rate of 2 
guineas, 1 guinea, and 17^. O^i. i)er week respectively: His yearly out- 
goings for rent, &c. amount to £723. 11s. 8^. Find his net annual 
profit. 

VII. 

1. Wiat is meant hy a fraction? Find thevalne of ^of }of 1.3 guineas; 
and tlK*n express the result as the fraction and decimal of £237. 10#, 

2. Hy what number nuist £5. 0#. 3J//. be multiplied in order to give 
as product £3,*). 0#. 4d.? Divide £34, DU*, into 3 part?, one of -Yhich shall 
be twice and the other 4 times as great the tliird. 

3. If a year consist 305 2422(54 days, in how many years will its 
defect from the civil year of 305} days amount to 1 day? 

4. If 15 men take 17 days to mow SCO acres of grass, how long will 
27 men htke to mow 107 acres 

5. If 20 men can jjerforin a piece of work in 12 days, bow many men 
will accomplish another piece of work, which is six times us grc*at, in 

* a tenth part of the time ? 

0. I am owner of J of j of } of a ship worth £5101. 3,v. Dr?., and sell 
Jth of tile ship ; what part of her will then belong to me, and wliat will 
it 1)0 worth ? 

7. A bankrupt owes £900 to his three creditors; and his whole pro- 
perty amounts to £075;, the claims of two of liis ert'ditors are £12.5 and 
£375 respectively ; what sum >^ill the remaining creditor receive for hig 
dividend ? ^ 

3. Shew that a eipteru 13 ft. 4 in, long, 8 ft. hroad, and 5 ft. 3 in. deep, 
holds just twice as much water as another which is 7 ft. long, Oft, Bin. 
broad, and Oft. deep. 

9. Tl ere are in a manufictory a orrfnin number of workmen who 
rcceivt^ 00,v. a week, twice ns many who i-eceive 31#. Or/, a week, and eleven 
times as many who rt'ceive 14#. a week, and the totiil amount of the work- 
men's w^ages for one week h £90. 19#. ; find the number of workmen, 

,10. Reduce £4(5.*). 0#. 8rf. to francs and centimes, at the rate of 25} 
francs to £1, and 100 centimes to a franc. 

* VIH. 

1. Find the value at £S. 5«. per oz. of 1.1 lbs. 9oz. adwts. of ^Id 
dost 
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2. If aflorin be mtde the uait of money, what number willnpreaent 

£1 Hr. ^ • 

3. U £1. be worth 12 guldens, and one pumy 3 kreuUsora^ what frao«^ 
lion of one gulden is 6 kreutKers 1 

4. A creditor receives on a debt of i.*200, a dividend of 12«, 4d^ in the 
pound, and he receives a further dividend, upon the deficiency, of 3«. dd. 
ill the pound; what does the creditor receive in the whole ? 

5. Ueduco 12 ft. 4^ in. to the fnictiun of a mile, and find the corn»« 
spooding decimal. 

6. If 29,040 copies of a paper bo printed, each copy consisting of 3 
sheets, and each slieet being 3 J feet long, by 2 feci broad ; how many acres 
will one c4|tion cover? 

7. A man has an income of ^'200 a year ; an income-tax is estahlishod 
in the pound, while a duty of lid. {>6r Ih. U taken off* sugar ; wliat 

^lust be his yearly copsumptiun of sugar that ho may just save his 
income-tax ? . • - r . 

8. If A can do as much work in 5 hours as B can do in 0 hours, or at 
C can do in 9 hours, how long will it take C to complete a piece of work, 
one-half of which has been done by A working 12 hours and li working 
24 hours ? 

9. Find the number of shillings and pence which are equivalent to 

the recurring decimal *3333 of a pound. 

10. The gross earnings of an undertaking average £3000, and tho 
expenses £77*'). 14s. 2d. per week, one<tentii of the nnnainder is put vide 
for wear and tear, and the annual charges amount to £24141. 13«. Bd. 
AVhat is the net annual profit ? (1 year=fi2 weeks.) 


IX. 

1. Explain the pit^cess of Long Division. 

Reduce Wt* equivalent whole number. 

2. Shew how to convert any proper ftaction into a decimaL 

Reduce | and yjf-f to the decimal form. * 

3. State wluit kind of vulgar fractions can be expressed in finite 
decimals. Can the quantity ^ i be so expressed ? 

How nyicy shillings should be given in exchange for | ^ of a poufid t 

4. If two-thirds of an academic term exceed onc-half of ih*by 13| 
days, how many days are there in the whole term ? 

6. In a decimal coinage of pounds, florins, &c., how many of theso 
may be obtained for £19. 17i. I How mneb is lost by iho exchange f 
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The lenj^h of a rectangular field which cbntainB 7 acreSj 1 rood 
16 poles, is 463 yds., 2ft., din. ; find its breadth. 

7. A butler concocts a bowl of punch, of which the following are the 
ingredients : milk quarts, tlie rind of one lemon, 2 eggs, 1 pint of rum, 
and half a-pint of brandy. Compute the value of the punch, reckoning 
milk at 3d. n quart, lemons at 2v. a dozen, c^ggs at 16 a shilling, mm at 
13s. per gallon, and brandy at £1. 4.t. 8d. per gallon. 

8. A ('ochin China jicn eats a pint '^f barley and lays a dozen eggs, 
while an English hen eats half-a-pint of barley and lays five eggs. Sup- 
posing the eggs of the English hen to be half ns large again os those of the 
Cochin China, which is the mr*re economical layer ? 

9. If 72 men dig a trench 20 yds. long, 1 ft. 6 in. broad, d feet deep, 
in 3 days of 10 hours each, how many men would be requin'd to dig a 
trench 30 yards long, 2 ft. 3 in. broad, and 6 feet deep, in 15 days of 0 
hours each ? 

10. A crew consists of 420 men, and a certain number of boys ; the 
men receive each £3. p<‘r month ; and the amount of wages of the whole 
crew is £1600. per month ; find tlie number of boys supposing each to 
receive £1. 10«. per montli. 

X. 

1. Explain the rule for the addition of decimals ; add together J and 
*061 ; subtract *003 from 02 ; and divide *0672 by *006. 

2. Subtract 1 of J from J{ of /j , and multiply the result by f of f . 

3. If £1 sterling - 10 florins “TOO cents 1000 mils, shew that £26. 
IOjt. 7^^ “265 florinvS, 3 cents, 1} mils. 

4. If 6 men earn £7. 6^?. Ci. in 7i days, how much will 10 men earn 
in llj da^'s? 

6. A person expends £72 in the purchase of cloth, how much can he 
buy at the rate of 2.v. 2t/, a yard ? 

6. What is the cost per hsur of lighting a room with ten bumers, 
each consuming 4 cub. in. of gas per second ; the price of gas being 6^. for 
a thousand cubic feet ? 

7. What is the value of 8 qrs,, 6 bushels, 3 pecks of wheat at 7#. 8rf, 
a bushel ? 

If 8 qrs., 6 bushels, 2 pecks of malt cost £21. 3^., what is the pri^ per 
fcashel f 

8. What length of paper f of a yard wide will be lequired to cover a 
wall 15 ft 8 in. long by 11 ft 3 in. high ? 

** Define a Rectaogalar Parallelopiped.’* 
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A block of wood, in*the^oyn«of a rectangular parallelopiped, measures 
yong its edges 18^ feet, 5} met, and 3 feet, respiKftively ; determine its 
^aluc on the supposition that a cubical block, mei|puring 11 inches along 
the edge, is worth 3#. 6d. 

10. Jf 06 men, working 8 hours a day for 16 days, can dig a tronch 
72 yards long, 18 wide, and 12 deep, in how many days will 32 men. 
working 12 hours a day, dig c* trench 04 yards long, 27 wide, and 18 
deep ? 

XI. 

1. Express as a decimal ; and th^ce find its value when unity 
represents ^300. 

2. A imrish containing 2456 acres is rat(*d on a rental of £3070 ; a 

Btc of 8rf. in tho pound being Tcvic<l, what 04 the average is the charge 
|irr acre ? . • 

3. Find the price of 2 tons, 16 cwt.5 17 lbs. of sugar at lOd. for 2} lbs. 

*4. If 1 cwt. of on article cost £7, at what price per lb. must it bo sold 

to gain of the outlay ? 

5. Find in inches and fractions of an inch the value of *00003551 li^t 
of afmile. Explain the process employed. 

0. Express ouch silver coin now current in England by a decimal of 
2 id. If /^th of he the unit of raoiiey, what decimal will express a 
lialfpenny ? 

7. An Amorlran dollar is 4s. 3J^.,and is 5*42 francs; find the number 
of franoB in X'l sterling, and express both a dollar and a franc in terms of 
the unit of money mentioned in the last question. 

8 . A and B can do a piece of work in ^ days, B and C in 7 days, and 
A, 71^ and C can do it in 4 days ; how long would A and C take to do it I 

0. If a sheet of pal)cr 5.} feet long by 2J feet broad he cut into strips 
an inch broad ; how many sheets would be required to form a strip that 
would reach round the earth (25,000 miles) ? ^ ^ 

to. A bag contains a certain number of mvercigns, three times as 
many shilling'^, and four times as many pence and thg whole sum in the 
hag is £280 ; find how many sovereigns, shillings, and pence it oontains 
respTOtively. 
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142. We mi^ compare one number with another, or ascertain the 
relation which one bears to the other in respect of magnitude, in two 
different ways ; cither by considering how much one is greater or less than 
the other ; or by consiejering w’hat multiple, part, or parts, one is of the 
other, that is, how many times or parts' of a time, or l>oth, one number is 
conbuned in the other. Tims if we compare the number 12 with the 
number 3, wo observe, adopting the first mode of comparison, that 12 is 
greater than 3 by the numhe** 9 ; or, adopting the second mode of com- 
parison, that 12 contains 3 four times, and is tlius If or fu jr times as 
great os 3. Again if wo compare the number 7 with the number 13, wo/ 
o1>H€‘rve, according to the first inode of coi]iparison, that 7 is less tliun 13 
by the number 0 ; and, according to the second, that as 1 is one tliir- 
tecuth port of 13, so 7 Ib seven tliirtecnth parts of 13, or I’^ths of 13. 

143. The relation of one number to another in respect of magnitude is 
called Ratio ; and when the relation is con.sideiud in the fimt of the above 
methods, that is, wdien it is estimated by the difference between tlie two 
numbers, it isciilled Auitiimktk'Al Ratio; but when it is considered ac- 
cording to the second method, that is, when it is estimated by considering 
what multiple, part, or parts, one number is of the other, or, which is 
seep from above to bo the same thing, by the fraction w^hich the first 
number is of the s(H:ond, it is called Giiiomktrical Ratio. 'I'lius for in- 
stance, the arithmetical ratio of the numbers 12 and 3 is 9; while their 
geometrical ratio is Vf or 4. .,ln like manner the arithmetical ratio of 7 
and 13 is G, while their geometrical ratio is ^3. 

144. It is more common, however, in comparing one number with 
another to estimate their ndation to one another in respect of inagnitudo 
according to the second n,v'thoTl, and to call that relation so estimated by 
the name of Ratio. According to tliis mode of treatment, w hich we shall 
adopt in what follcrws, ” Ratio is the rclotiou which one number has to 
another in respect of magnitude, the comparison being made by considering 
what multiple, part, or parts, the first number is of the second, or how 
many times or parts of a time, or both, the second is contained in the 

145. It is plain that, for any two numbers, the fraction in which the 
.ftrst is numerator and the second denominator, will correctly express the 
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multiple or part^ or both, 'i^fhicli^the first number is of the seoond, or the 
.number of times or ports of i time, or both, of a tifte tho second is eSiu 
^tained in the first. Tims if we take the numbers 12 and 3, the fraction V, 
which is equivalent to tlie whole number 4, sliowsMic multiple which 12 
is of 3, or the numlier of times 3 is contained in 12. And a^pilu, if wc take 
the numl>crs7and 13, the fraction will express the part or parts which 
the number 7 is of 13, or will express the part or parts of a time that 13 is 
contained in 7 : for 1 is one thiiieepth j»ai*t of 13, so that 7 must be seven 
thiitcenth parts of 13, that is, Vjjftis of it; and 1 is contained 7 times in 7, 
so that 13 must be contained only of a time in 7. IVc conclude 
therefore that the ratio of one number to another may be estimated and 
expressed by the fraction in which tlio filler number is tlic numerator 
and the lafier tho denominator. 


146. The ratio of one nuiyber to another is often denoted by placing a 
colon between them. Thus the ratio 0^7 to 13 is denoted by 7 : 13. As 
We have shown tliat the ratio of one number to another may be expresaed 
by the fraction in w hich tlie former is the numerator and tho latter the 
denominator, w'e sec tlmt 7 : 13is=- The two numbers which fonn a 
ratjp are called its ternm; tho first number, or the number compared, 
being called the first term, or the Antkcedknt, and the second numl>er 
or that w’ith which the former is compared, the second term, or tub 
Consequent, of the ratio. 


147. If the two numbers to be compared together be concrete, tHey 
must be of llie A'amc h’hul. W'e cannot con'y)arc together 7 days and Id 
tnil^s in re.spect of magnitude ; but wc cun compare 7 days with 13 days; 
and it is clear that 7 days w’ill have the samf relation to 13 days in respect 
of magnitude, w’hich ilip number 7 has to the number 13, so that tho ratio 
of 7 days to 13 days will Ihj the same as the ratio of the abstract number 7 
to tho abstract number 13, and may be expressed by tlie fraction If 
ho\uever the concrete numbers, though of thc*«ame kind, he not in the 
same denomination of that kin<l, it will he convenient to reduce them to 
one and the same denomination in order to find their r^tio. Thus, if one 
of the numbers be 7 days and the other be 13 hours, the ratio of the former 
<o the latter will not be that of 7 to 13, but that of 7 days to 13 hours, tUht 
is, 16fi hours to 13 hours, which will clearly be the same as that of the 
abstract number 168 to the abstract number 13, and so will be expressed 
/sj Yif • 8®®. then, that 7 days : 13 hours is the same 

oa 168 : '13, and that each is Thus it is plain that when the nam^ 

13 
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ben are concrete, wo may redneo them 19 one ynd the same denomlnatioD, 
and then, in considering their ratio, treat t(iem as abstract numbers. 

t 1 

140. PnopoiiTiOJ^eis the equality of two ratios ; so that, when the ratio 
of one number to a second is equal to the ratio of a third number to a 
fourth, proportion is said to exist amon^ the numbers, and the numbers 
are culled Puopoutionals. Tlius, the ratio of 8 to Ois equal to that of 2-1 
to 27, for tlic former ratio is and the latter ratio is -i, which is also 
equal to g. The ratios^being equal, x»i*qr)ortion exists among the numbers 
8, 9, 24, 27 ; and thus those uumlM ira arc proportionals. 

149. When proportion exists among four numbers, that is, when the 
ratio of tho first to the second is equal to that of tlio third to the fourth, 
tliia proportion or equality is often denoted by writing do^jn the two 
ratios in the manner mentioned in (Art.CKJ) in one line, and placing a^ 
double colon (::) between them. Thus the existence of propijrtion among 
tho numliera 8, 4, 9, 12, is indicated as follows, 

3 : 4 :: 9 : 12, 

which is commonly read thus, three arc to four as nine to twelve,” or 
"as throe to four .so nine to twxlvc.” It will appear from what has pre- 
ceded, that by the expression 3 : 4 :: 9 : 12, it is meant in fact that 

150. In order to form a proportion four numbers are required. It may 
indeed happen timt tho second and third are the wime, in whicli particu- 
lai: ease it might he said that only three numlicrs nrt^ required ; thus 
9 : G :: C : 4 ; hut evpn in such n ease it is better to consider the second 
and third as distinct iiumlxx’s, and to regard the proportion as consisting 
of four numbers, of which Judeed two are equal. The four numbers 
iTquirt'd to form a proportion are called its terwx. In the proportion 
3 : 4 :: 0 : 12, wo have 3 for tho first term, 4 fi-r the second, 1) for the 
third, and 12 for the fourth term, of the proj^ortion. 

151 . 1 1 has l>een statqil that proportion is tho equality o f t wo rat los^ anc 
■wo have explained that the two numhers constituting a ratio mu^t either 
be both abstract, or (if concrete) both of the same kind. In a proportion 
if one of tlio ratios be formed by two abstract numl>er^, tho other may 
ar»c from two concrete numbers. For it has Wii explained (Art. 147) 
that if a ratio consist of two concrete nnmbers, we may reduce, them 
both to Ute same denomination, and then treat the resulting numbers as 
abstract, tho ratio of those abstract numbers being tho same as that of 
the two concrete numbers from which tliey hare arisen, For the samo 
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reasoQ, one of the two n^ios constituting a proportion may be ibmed 
from concrete numbers of ^tic kind, wliile the pthcr is formed mm 
concrete numbers of a different kind ; 18r 7 days ; 13 days :: 7 miles : 13 
miles, each ratio being in fact that of 7 to 13/ Indeed it appears by 
(Art. 147) tliat the ratio of two concrete nuinbei-s may olw^nys be cx* 
pressed by a ratio of two abstract numbers. If both or either of the 
ratios in a proportion be formed from concrete numbers, we may thus 
replace each such ratio by one arising from abstnu't numbers, and in 
tliib way every term of tlie prufortion will become an abstract number ; 
so that, notwithstanding the remark in note (Art. 20), any one of the 
terms may then be multiplied or dirided by any othea 

152. It is readily seen that if propn#tion exist among four numbers 
taken in a certain order, it will exist also among the same numbers 
^akrn in the contrary order, 'fhus the iiuinl^erH 3, 0, 24, 27, being pro- 
portionals in the order in wjiich they stand, the numbers 27, 24, U, Q, 
will also be proportionals. F or, 


ft 24 
1 ) ~ 27 ' 




27 ^ 


or 1 X 


1 ) 

a 


^1 



0 27 

8 “ 24 ’ 

.27 9* 

or 27 : 24 :: 9 .•a 

27 0 

It is apparent also Trora (Art. CC) that 24 ~ g * 

153. If only three of the numbers in a proportion be given, we can by 
mesn.s of them find the fourth, and the mcthollor Rule by which it may 
be found is one of great importance in Arithmetic. We liave seen that 
proportion exists among the numbers 0, 9, 24, 27- * If the first three 
numbers only %verc given, and we were required, by means of these, to 
•find the fqurili, the method or Rule to be adopted ought to detonninb a 
number to w’hicli 24 would have the same ratio, as 0 to 9 ; or, which is 
seen from the laf't article to be the same thing, it ought to determine a 
number which will have the same ratio to 24, which 9 has to 8 ; this 
number being of course 27- Almost all questions which arise in the. 

13-2 
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common concerns of life, so far as they ^^equt^e calculation by numbers, 
might be brought witJiin the scope of the Kulc of Three, which enablea 
us to find the fourth term in a {Proportion, and wiiich, on account of its 
great me and extendi vc^application, is often called the Golden Rule. 

l.>4. I'hc Rlt.e of T mree, then, is a method hy whicli we are enabled, 
from three iiinnberfl which are given, to find a fourth wliich shall be*ar 
the BHine ratio to the tl^jrd as the second to the first, that is, shall 
the same inultiple, part, or parts of tlu; third, as the second is of the 
first; in other words, it is a Rule hy wliich, when three terms of a pro- 
portion arc given, can deterinino the fourth. 

As most of the practical castw in which this Rule is made use of relate 
to concrete nuinhers, wo shall t^xj^ress the Rule with esi»eeial refijience to 
such cases, adding lujw'ever a short direction for cases in which abstract 
uuiubei's only are concerned. 

15«5, lli LE. ‘‘Leaving out of consideration Buperfluous quantities, 
find, out of the three <|uantitieii which are given, that whith is of the 
samo kind as the fourth or lequired quantity; or that which is dis- 
I 'uguished from the otlier terms by the nature of the question: place 

s quantity ns tiie third term of the proportion. 

“Now consider whether, from the nature of the question, the fourth 
term will he greater or less than the third ; if it be greater, then put 
the larger of the other two quantities in the second term, and the smaller 
in tho first term ; hut if less, put the smaller in the second term, and the 
larger in the first term. 

“ Take eare to reduce the first and second terms to one and the same 
denomination, mid also to reduce the third so that it may he wholly in 
one denomiiiutioii ; remembering, however, that if the quantities involved 
be all of the samo kind, it is uniieecssary to reduce all tlie three terms to 
the same denomination, but only the first and st^cond terms to one and 
the same denomination, i^nd t\ic third to a single denomination, which 
will i.ot ru‘cess,irily he tho samo as the funner. AV'hen the terms 
have hocn }>roi)irly reduced, multiply the second and third together, and 
dividc'hy the lir.'vt, treating all three os abstract riunibers. Tlie quotient 
\vii4 lie the answer to the question, in the denomination to wliich the 
thin! tenn was reduced." 

if the case he one in which abstract numbers only are concerned, the 
question itself will show at once which of the numbers will form the 
third term of the proportion ; the second and first will be determined no 
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abore explained ; an<^theii the/mswer to the question will be ibun^ by 
such multiplication and divitHon aa are directed in t]ie Rule. 

The arrangement of the given term5 in the manner mentioned at the 
beginning of the Rule, is commonly called statintf^he question. Sometimes 
a word or two, or a letter, or other symbol, will be added to ropresont the 
fourth or requiied term. 

Note 1 . The process denoted by the above Rule may often bn much 
abbreviated by dividing the and si*coiid, or ^l\c first and third terms, 
(but never the second and thirdj by any number which will divide each 
of them without a remainder, and using the quotients instead of the 
numbers themselves. 

For, 9 : TJ :: 21 : 29 is the same fi| .?}, wbieli is (he same as 
Jir. gj, w£ich is the same n.s 3 : 4 :: 21 : 23, which represeiits tlio fijut 
pro]>ortion after its first and setond terms huv^e each been divided by tho 
same number 3. ^ 

Again, 9 ; 12 :: ifl : 23 is the same as which is the same 

ds ' 1 * 2 ’ which is the same as 3 : 12 :: 7 : 23, which rcjjrescnts the 
first proportion after tlie first and third terms have each been divided 
by 3. 

• Again, 0 : 12 :: 21 : 20 is the same as ^^2 = 21 , but this is not tbt# 
same os J which is the same as 9 : 4 :: 7 : ‘iO, which represei.i 
the first proportion after the second and third terms have each been 
divided by 3. Moreover J is not equal to and of course 9 : 4 :: 7 : 28 
is not a true proportion. 

Note 2. Althoiigli we have said in the Rule, multiply the. swond 
and third terms together and then divide flu»ir product by the first ; it 
wiU he fi)imd imim^t eases advisable not t<» perform the actual muiliplU 
cation until we have discovered, by putting the expression in the form 
of a' fraction, whctli«r there he any factor or fitetors common to the 
numerator and denominator, and if so, have rejected such factor or 
factors. 

•loG. It may be proper to observe that the^iilc of Thrcj-ls applicablo 
in two different kinds of casc.s, according to wliicli it is called the Rule of 
Three Direct or the Rule of Three Inverse. The "method just slated 
(Art. 155) is applijcablc to both kinds of coses ; but os the distinction 
between thenwo is commonly noticed by writers on Arithmetic, it tvill 
l>c rijht to show in what it consists. 

The Rule of Thn^c Direct Is that in which more requires more, or 
less requires less; or, in other words, in which a greater number requires 
a greater answer, or a less number a less answer. Thus in the questiooi 
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" If 4 acres of land cost £25P, find the.,co8t of 15 acres, after the same 
rate/' 'i'lic acres hiding more than the fdur acres, will require a larger 
sum than £250 for their purchase, and so, in this case, more requires 
more. Again in the question, If 15 acres of land cost £037. 10s. find 
the cost of 4 acres, after the same rate," the 4 acres being less than the 
15 acres, will require a less sum than £937. lOv. for their purchase, and 
therefore, in this case, less requires less. Such cases belong to the Rule 
of 'i'hrec Direct. 

'I'iie Rule of Three Inverse is that in which more requires less, or less 
requires more : or, in other words, in which a greater number requires a 
lc‘HS ttusw'cr, or a less number a greater answer. Thus in the question, 

*• If 4 men can mow a certain picadow in 3 days, find the time in which 
0 men ought to mow it,” the six men being more than the ftfur, should 
perform the w'ork in less time, and so. In this case, more requires less. , 
Again, in the question, ‘Mf G men can mow a certain meadow in 2 days, 
find the time in wiiicU 4 men ought to mow it," the 4 men, l)eing fewer 
than the G, will require a longer time for performing the w’ork, and 
therefore, in this eiusc, less requires more. Such cases belong to the 
Rule of Three Inverse, 


liule <«/* Three Dtrerl. 

Ex. 1. Find the value of 37 yards of silk, when 25 yards cost 

£4.r^. Gd. 

There arc here three given quantities, 2.) yards, ,37 yards, and 
£4. 7#. Gd., and w'e have to find a fourtli which will be the price of 37 
yards. It is manifest that the three given quantities, 25 yards, 37 yards, 
£4. 7*. Gd.,und the required sum, must form a proportion, because the 
25 yards must have the Siime relation in respect Of magnitude to the 37 
yaids, which the £4. 7^. Gd. (cost of 25 yards) has to the required sum 
(cost of 37 yards). Proceeding then by Rule (Art. loo) we observe tliat 
the £4. 7s. Gd. is of the safiic kind os the n^quired term, viz. money ; we 
make that tlie thi^-d term of the proportion ; and since the required sum 
(cost of 37 yards) must necessarily be greater than £4. 7tf- Grf. (cost of 25 
yajds), we make 37 the second term, and 25 the first. We have thus 
the first three tenns arranged as follows : 

25 yds, ; 37 yds, :: £4. 7r. Gd. 

And the entire proportion will be as follows : 

25 yds. : 87 yds. :: £4. 7t. 6dL : required cost 
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Tlie and second ^rniB arc^in one and the same denominatioa, and 
require no reduction. The third and fourth nius^ be reduced to Ibe 
^ lowest denomination in cither of thefb, namely ponce. Then since 
£4. 7#. Cd.- 1050 pence, tlie proportion becomes * 

25 yds. : 37 yds. 1050 pence : no; of ponce in required sum. 

And by our rule wc must now treat the numbers as abstract, multiply 
the second and third together, and divide by tho first. 

1050 

_57 
7350 
3160 . 

25 P 13^^^ 

•6 L 

1554 

The quotient 1554*give9 fhe number of pence in tho required sum of 
money, that being tho denomination to which the third term was re- 
duced. M'c must now then reduce tho 1554 pence to pounds, shillings 
and pence. 

12 mid. 

2,0 12,0-Offi 

£(». Vd, 

therefore the required answer is XG. 9s. Od. 

Tl)e above process w’ould in common use be more compendiously 
written dow’u os follows ; 

ydi X. 

25 ; 37 :: 4 . 7*. 0 
20 , 

87' 

12 
1050 

.Jt N 

7350 
3 160 
38B50 
7770 
mid. 

129«.6i. 



12 

20 


xa 0#. Cd 
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Heoion for the above process, 

Ai'e have the cest^of 2o yards given^ viz: X4. 7s. 6d,, in order to ena1>le 
418 to find the coMt of ii7 yards. 

It is inaniffst that the required sum must have the same relation in 
respect of magnitude to X‘4. 7^. which 07 yards have to 25 yards; that 
Is, the ratio of the required sum to X4. 7s. CuJ,, or of tlie luiinher of pence 
In the required sum to 1050 x>euee, must he equal to that of 37 yaids to 
25 yards. 

Now tlio ratio of the number of pence in the required sum to 1050 

pence, is the same as that of tho uhMtrart number wliich indicates how 

many pence the required sum contains to the alistract iiiinibcr 1050, and 

may (if the funner iiuinhtT he^called the retjuired numbvr) be expressed 

. n-fiiiircd number 

by the fraction — ! — . - . 

^ 1050 

And the ratio of 07 yards to 25 yards is the same os that of tho ab- 
Btract number [YI to tho abstract n,umb< r 25, and may therefore, in like 

manner, ho expressed by the fraction . 

re<|uired number 07 , 

1050 

rcqiiire<l number **^7 

•*. — - lOuO - .77 X 1050, 

requireil number x 1050 x 1050 

or , 

• 1 1 2 1 1 0.^0 . 
or required number = , (Art, 60), 

« 1050v.q7 

~“25 • 

This result shows that if wc airanc^e the three given terms, 25 yards, 
57 yards, and X4- 7s. Od, in the following miumer, 

>ds \f1» £ s ii 

25 : 37 :: 4 . 7 . C, 

and then reduce the £4, (kf, to j>rnce, the lowest denomination con- 
tained in it, so that tlie arrangement iKH'oines 

' ydH y.H. tl 

25 : 37 :: lOiiO, 

ami then consider the numWrs to be abstract, as if tliey had been written 
25 : 37 :: 1050, 

WB siioll obtain the abstract number which will show us how many pence 
there are in the required sum by multiplying the second and third terms 
together and dividing the product by the first ; and then by treating thia 
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number as concrete, .that is, y so many pence, we hare the required 
answer in pence, 

TAc reason for the process may also bb shown as follows : 

The cost of 25 yards is £4. 7s. (W. or f050 pence ; 

tlie cost of I yard is pence ; 

. r.v- 1 • 1050 v.sr 

tlie cost of 37 yards is ( ^7) ponce - — — ponce ; 

or if we arrnnfrc the numbers, •after the reduction of tho £4. 7#. Ccf. to 

pence, in the form y<u. v»is. d 

25 : .17 : 1050, 

and then treat them as abstract mimhers^ multiply the second and third 
together, «nd divide the product by the*firet, the quotient will give tho 
imml)er of the pence in the recj^iired sum of money. 

Kx. 2. If a workman earn £17. (hf. in lOt.J days, how long will be be 
in earning 50 guineas i 

Here the requiiod quantity is time* and as the given quantity of that 
kind is 102V da} M, wo must place that as the third term in the proportion. 
The earning of 50 guineas will require a longer time than the earning of 
£ 17 . G.?. : we must tluTcfurc place tho 50 guineas as the weond term, and 
tin? £ 17 . G.«. as the first. Then reduce, according to the Rule; observing, 
tlmt as there is half-a-day in the tliird term, we may, if we ple'is4% reduce 
that term to half-days, in which cose the answer will be obtained in lialf- 
days, and must be reduced to days. 

£ 17 . Gr. ; 50^. :: 102.1 days : required time, 

20 21 2 * 

340 1050 205 

205 

^250 
2100 _ 

346) 215250 (622^^^ 

2076 * > 

765 

602 _ 

7M 

38 

. the lequired Ume=(l22^ half-dayi, 

, day*. 



202 


ABITHHETIO. 


JPxe inrocess is briefly represented thuf : . 

Required JiAlf-day8 = 311^^ days. 

Kx. 3. If the tax on £195 be £14. 3^., what will be the tax on £874? 
Tlie £14. flif. bciiijj of the same nature with the sum required, must 
be placed as the third term in the proportion ; and ns the required tax 
must clearly he frreater than £14. 8«. we must place £874 as the second, 
and £195 as the first terip. 

£195 : £874 :: £14. 0«. : the required tax^ 

20 
288 
' «74 

1152 
2010 
V 2304 

195) 251712 (1290}J§ 

195_. 

^5(7 

3tK) 

1771 

1755 

“102 

the required tax h 1290}jl2 shillinffs- £04. 10]{{f, 

Hut 032 xl 2 )c^.=. 

tfcj required tav is £04. 10#. 3^d. \l{q‘ 

2,0 

Or thus, 195) 251712 (129.0#. 

m £047 16#. 

■507 

390 

1771 

1755_ 

102 

12 

195) 1944 (OA 

1755 

189 

4 

105) 750 (3c, or Jrf. 

5a5 

iifr 

The answer is therefore £6JL lOt. 9}d. 
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The operation, akbefc^re, ia^bricfly represented thus: 

Required tax- lOe. 1>2^. 

Note 1. The student who is expert in the use and reduction of frac- 
tions will very ofU‘n find it convenient, after reducing the terms of his 
j>roportion in the manner mentioned in the Rule, to defer the actual 
multiplication and division, and express the required result in a frac- 
tional form ; to reduce tlte fraction as nuicli £s possil)]e by the method 
indicated in Art. 77, note 3 ; and to rffect the requisite multiplication or 
division or both, after the fraction has been so simplified. 

Kx. 4. If I can travel lOB miles by Vaihvay for £'l. Ow-. B//., how far 
at the same rate of charge ought I to be carried for XB. 0«. lOld.? 

£2. Oa-. Gd. : £B. Oj. :: 198 m.^: required distance. 


20 

20 

49 

Kio 

J2 

12 


1930 

__ 4 

4 

2376 

7722 


, Required dist;i/uc - 


r722N TOR 


237t> 
BBGl 


mile's 


RBRlvlOR 


miles “ 043rt’inilc8"C43j milea 


Kx fi. The auiiual poor's rate's on a net rental of £365. 7«. 3d. 
arnount to £G(l B#. 9//. ; what should !>e the net rental of an t-sf ttc for 
which the poor s rates amount to £24, tis. lOd. per annum ? 


£36. Bat. Od. 

: '£24. rjjf, lOd. ; 

;; £36.5. 7^. 3d. : required rental 

20 

20 

20 

72B 

m 

7307 . 

12 

13 

12 * 

btI'T 

5830 

87687 


, B<46 1740 

29220 xllfiO. 

= </. = (29229 x 2)«i, 


«58458<<.=£243. lU (ML 
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fjote 2. There are certain e^^amplca in Trhicli at first sight m6re 
than three terms ap^K-ar to be given, but Vhey nevertheless in certain 
coses come under tliis rule, as inihe following instance. 

Ex. fi. If the carriage of 5 cw't. 7 Ihs. for C4 miles cost me £3. 18«. 4rf., 
what will it cost me to have 21 cwt. 1 qr. 14 lbs. carried the same dis- 
tance ? 

TJu; fU miles may evidently be left out of consideration, since the dis- 
tance in both cikscs is tho^iiame. 

Trocceding then a'^ording to our Rule, 

6 cwt. 711^. : 21 cwt. 1 <ir. 11 lbs. :: £S. 10#. 4rf. : required cost ; 
whence it will be found that 

r 

Required cost £10. 10#. OJ^/. J7. 


Rule of Three hirtrse. 

Ex. 7. If a piece of clorh is 20 yards in length and J yard in breadth, 
Itow broad Ls another piece which is 12 jards lung, and wliich contains as 
much cloth as the other? 

^ As tluj length of the second ptcce i.s less than that of the first, Its 
breadth must necessarily he greater, in order that the content may he 
the Harne. ^riierefore in this case a less length re»juires a greater breadth, 
and 80 the example belongs to Rule of Three Inverse. 

\Ye have tlic breadth of tlic second piece to find. That of the first 
piece is I yard : place this therefore as the third term. Now tlie required 
breadth is to he greater thar this. Therefore place the 20 yards as the 
second term, and the 12 yards, as the first. 

12 yds. : 20 yds. :: 3 qrs. of a yd. : required breadth in qrs. of a vd. 
3 

12 ' 00 

qrs. of a y^rd - 1 J yard. 

Or thus ; 

12 yds. ; ’2()yds. :: 2yd. : required bread th in yds. 
required breadth - 

= y^- == f y da. = 1 Jyd*. 

The required breadth is therefore a yard and a quarter* 
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Shi, 8. If 12 men can reap^a fiel^ in 4 days^ in what time cai^th# 
^ same work be performed by ^2 men»1 . 

It is clear that (12 men can perfoYni the work in a leas time than 12 
men, and bo the time rci[uired will l>e less than 4 days, the third tenn in 
our proportion. We must therefore place the 12 as the second term and 
the 32 as the first. 

32 : 12 :: 4 days : required time in days. 

. 4 a* 

32) 4B (IJ.^ days; 

32 

IG 

the required Jime is 1J5 days-lj days. 

Or thus : 

lUquired lime* ^ days - ^ days J days 1 \ days. 

Fix. 0. W'hat was the price of wheat i)er bushel when the jienny 
loaf ivei'^hed 3 ounces ; the statute being that it must w'eigh lOoz. when 
wh^at is at 12^. a bushel ? • 

Here are two numbers, viz. 1 bushel and 1 penny, which can evidently 
have no effect on the amswer, for if any other measure had been named 
m place of the bushel, and any other loaf in place of the penny loaf, the 
iUiswer would l)e the same, 

^ Now as wheat is dearer, or as the price is more, the W'eight any 
given b)af is le.ss, and conversely, as the i^dght of a given loaf is less, 
th«!» price of wheat is greater; so that tlyj price required must <lcarly 
be greater than 12<f-, wliicli according to our Rule must be the third 
term of the proportiJh. Therefore the 10 oz. must be the second term, 
and the 8oz. the first. 

8oz. : 10 oz. ;; 12s. 

12 

8 I la) 

. 15s. the required price per bushel. 

Orthne:* 

„ . , , 10x12 lOx.*} „ 

Required price — -g — ». “ — r,~*‘ - ’“*• 

o 2 

Notf 3. Examples, siidi as the following, axe easQy worked out by 
the Rule of Three. 
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^1. A clock, nv’hich is in^in. 8^ see. rtoo iast at half-past nina 
AM. on Tuesday, lus«a 2 min. 45 sec. daily ^ what will be the time in* 
dicated by tlie clock at a quarter-past five p.ai. on the following 
Friday ? 

From 0} a m. on Tuesday, till 6} pm. on Friday, there are 70 J 
hours. 

24hrs. : 70^ hrs. :: 2'. 45" : time lost by clock, 
whence.; time lost by clock " ; 

time by the clock (^t 5} pm. on Friday 

- 4'.0.jV + 5hrs. 5 hrs. 10 min. 

Ex. 2* A harts pursued by a greyhound, was 100 yards Ix'forc him at 
starting ; -whilst the hare ran 5 yards the dog ran 7 yards : how far had 
the hare gone when slie was caught by the greyliound ? 

For every 5 yards the hare runs, the dog gains 2 yards, and when be 
has gained 130 yards he will have '‘augbt her. 

.*. 2 yds. : 130 yds. :: 5 yds. : required number of yards ; 
whence, required number of jards 325. 

Kx. 3, A gentleman spends on the average 30 guineas a fortnight ; 
Vhat must be Jiis daily income in order that with his savings at the wud 
of 3J years ho may buy an estate worth XI 71 8. IIV. ? (supposing a year 
to consist of 52 weck.s). 

His expenditure in 3} years is (30 y 20 x 3.J) guineas, 

hir ineonie in 3V years must bo (30x20x3^) guineas -f XI 710. 13#. 

X4506. av. 

. .*. (3.J \ 301) days : 1 day :: X4580. 8,^. : daily income, 
whence, drijy income- X’3. 12#. 

Ex. 4. Two plaec.s, A and i, are distant from each other 32 1 miles 
by railway. A train leaves A for B at the same time that a train leaves 
B for ./I ; the trains meet at the end of 0 hours, the train from A to B 
having travelled 10 miles hour more than the other. How many miles 
did each travel an liour ? 

Each train is supposed to run with unifonn spbed : when llie trains 
meet, Uie whole distjmee must have been passed over by them. 

G hrs. : 1 hr. :: 324 miles : miles passed over by both trains in 1 hr., 
W'hence, miles passed over by both trains in 1 hr. » 54, 
therefore "by question, (54 -16) -2, or 19 smiles travelled per hour 
mo tmiti, and therefore 54-19, or 35 smiles travelled per hour by 
the other. 
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Ex* A gratlepuuk^aflei^pftjing ftn income-tax of in the 4^ has 
£248, lOi. Bd. left ; whnt wA his gross annual income t 

For every lOe. M which he now libs, he Imd £L before he paid hk 
income-tax ; 

19r. 6d, : £248. 10«. 8d, :: £1. : required income^ 
whence^ required income = £250. 

Ex. LVI. 

1. If 4 yards of cloth cost 12s., what will DC yards of the same 
cloth cost 1 

2. If 0 yards of cloth coat £5. 12r.« lipw many yards can he bought 

for£44. • 

3. If*7 bushels of wheat ^he worth £1. ICr. Od,, what will be tlio 

gralue of 3 bushels of tho same quality ? * 

^ 4. The rent of 42 acres of land is £03, how many acres of the 

same quality of land ought to be rentc*d ktr £273 1 

5. If the cost of 72 tons of cools be £55. 10«., what will be tlio cost 
of 54 tons ? 

^0. How much must be given for 13 articles at the rate of £3. Kk. 
for 0 articles ? 

7. IIow long will a person he saving £3, if ho put by 1#. Od., jgp 
week 1 

8. Find a number which shall bear tho same ratio to S), 

does to 15. , 

9. If 2 cwt., 3 qrs., 14 lbs. of sugar coot £0. 14«, 2d., what quantj " 

of the same quality of sugar can be bougbjt I 

10. If 3 cwt., 3 qrs. cost £0. 10««, what will be tho price cl/ . 

2 cwt., £ qrs. ? * ♦ . ^ ^ 

1 1. Find the value of 23 yds.^ 1 ft* of cloth, supposing 4 yds., 31 in* 

of ^he same quality to cost £3. 15f. * % • 

12. What will be the income-tax, at 7d. in the pound, on £257. lOiit 

» 

13. If an income of £13.5. lOf. pay an income-tax of £5. 6s. 2\d^ 

what ought an income of 1000 guineas to pay ? ^ 

If Wluat is the tAx upon £302. 3s. 7d., when £429. 8r. 3d. Is rated 
at 13s. Cd. ? 

J5. * If one malt coot 8c. lOd, liow much can I buy 

£27-8c.W.l 
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Find the price of 2 tons, 3 cwt., lA 11is.«at^ d|^. per quarter. 

17. A pays half-yearly an income-tax of £10. 1#. 3d,; find hia 
income, the tax being in the £, 

18. Find the amount of a servant's wages for 215 da>'s at 2$. id, 
a day ? 

iO. A hnnknipt's debfb amount to £204. 16^. and his assets to 
£170. is, ; how much in tho pound can he i>ay ? 

20. Find the coat of a stone of sugali at the rate of £08. Ifl. 2c. 5m. 
ibr I ton, 8 ewt, 4 Ills. 

21. A bankrupt pays 12«. 8d. in tho pound and his assets amount 
to £1)50. ; find the amount of hir debts. 

22. Find the cost of 1 ton, 4 cwt., 8 lbs. of an article, 8} stone of 
which are worth 0 11. 1 J c. 

28. If 20 yards of butter cost 48«., what must it be sold at per foot, 
in order to gain 4«. on the pun liasc? 

> 24. If a farm cimtaining 400 ac., 2 ro., 20 po. he let at £841. 3 fl. 

1 c. 2J in. for tlie year, what is tlic rent per acre ? 

25. Find a fourth proportional to the numbers 3, 3 75, and 40. 

20. If 10 men con mow a field in 12 days, in how many days will 

15 men mow it? 

27. If a man walk 62 miles in 3 days, in how many days will he 
wall^ 80 miles ? 

28. How many yards worth 3#. 7,Jd. a yard must he given in ex- 
change for i)35J yards worth Ijd. per yard ? 

29. A bankrupt pays 5m. in the pound ; what sum will l^e 

lost on a debt of £11703. 6fl. 1 

.30. Find the price of 2 tons, 16 cwt., 17 lbs. of sugar at lOd. for 
St^lbs. 

31. If a person traveKing ‘l2 hours a day perform a journey in 2i 
iiay8» in what length of time will ho perform tho same journey if he tigyei 

16 hours a day ? 

32. If 3J ox Avoir, cost 7r., what will 30j lha cost ? 

How many men must bo employed to finish a piece Cf work tn 
lA4ay«, which 5 men can do in 24 days? ' 

31 If 356 alj 3 iq., 39i p<K be rented at £951. 19f. likL, what ia the" 
rent ef2acreat 
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39. If the rents of a wish amount to £2514. Ya* M and a rata 
gp^iited of £83. I8r. Qd,, iio^jr Inuch is this in tlie pound! And How 
^uiucli must be paid by an estate M'hoae %*ntai is £lf5. 12#. 6d ? 

36. • If 27 bus., 2 pks, cost £10. 7#. 2J^/., what Is the price of lG|bus.? 

37. How many yards of drugget an ell wide W'ill cover 40 yards of 

oarfict Jyd. wide 1 ^ 

ii8. A borrow'od of B 400 guineas for CJ montlis, afterwards A would 
requite 2/*s kindness by lending )ign £!)]0 ; how long sliould ho lend it! 

30. /i field is 121 yds. long, and 86 yds. broad ; what will be its vidue 
at £80 an acre ? 

40. If the price oT 1 lb. of sugar be '/ip25 fl., wrhat is the value of *75 

tdacut. • 

4L 1^8^ bhures in a min<^ cost £1 1 . 5#., wlmt will 2B2 sbareft cost ! 

L 42. If 34.V yards of cloth cost £12. 7#. Hfd-, how many yards can bo 
bought for £3. llKf. • 

• 43. Find the rent at 30^. an acre of a rectangular field whose sides 
: ru resjK'cuvely 50 chains 40 links, and 56 chains 25 links. 

44. In what time will 25 lucii do a piece of work which 12 men ecu 

do p 3 days ! ^ • 

45. If *3 of 4‘5 cwt. coat £11. 5c., what is the price per Ib. ! 

46. A piece of gold at £3. 17^. 18jd. per oz. is worth £150; what 
will he the worth of a piece of silver of equal weight at &4jr. (W. per lb.? 

47. If a piece of building land 375 ft. Oin by 75 ft. 6 in, cost £118. 

!?<r. 6}//, wdiat will l>e the price of a piece pf biinilar land 278 ft. 0 in. by 
151 feet ? 9 • 

*43. A servant enters on a situation at9l2 o’clock at noon on J(m. 1, 
18.’J4, at a yearly salarj* of 35 guineas, he leaves it at noon on the 27th uf 
May following ; what ought he to receive for his 8fcrvic<*tt? 

40. A was owner of of a vessel, and sold oi | of his share for 

£ VS?i; was the value of ^ of J of the velbel ? 

50. A exclmngcd with B 60 yards of silk wortfi 7#. 3d. a yard for 
43 yards of velvet wlmt was the price of the velvet a yard ! 

51. A* person, after paying 7d. in the £ for incomc«tax on his 
come, has £1632. lUr. lOd. remaining ; what had he at Gi-st ? 

' 62. If a penon’s estate be worth 3000 guineas a year, and the liaAr 
toxbe assessed at 2#. 0}d. in the £, what is his annual Inooins 1 


M 
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A3. A watch is 10 minutes too fast at 12 o'clock (noon) on Monday^ 
an# it gains S'. 10" a day ; what will tie ^tlie time by the watch at i 
quarter past 10 o'clock a.m. on the following Saturday ? . 

54. The circumfei'cnce of a circle is to its diameter as Si 416 : 1 , 
find (in feet and inches) the circumference of a circle whoso diameter n 
22i feet. 

''65. A bankrupt's estate amounts to £455. 1#. GJrf., and his debts tc 
£1)37. 10#. Wlmt can ho pay in the £ 1 and what w ill a creditor lose ol 
a debt of £114? 

66. If the cnrri<4fa of 3 cwt. cost 10#. for 40 miles, how much oughl 
to be carried fur the same price for 26^2 miles ? 

67. If I spend 20 giiinens in a fortnight, wlmt must iny income Im 

that I may lay by £200 in the year 185.'> ? ** 

68. Tike house-tax upon a house rated at 175 guineas is £6. 17#. 9}^ 

what will be the tax u]Km one rated at £12t ? « 

61). A silver tankard, which weighs 1 lb., 10 oz., 10 dwts. cosi 
£6. 3.f. Od.; what is the value of the silver per ounce? 

60. A man, working 7J hours a day, <1 oi b a piece of work in 9 days 
, how many hours a day must be w'ork to finish it in 4.V days? 

61. If a pound of silver costs £3. 0#., what is t)ie price of a saWei 
which weighs 7 lbs., 7 or., 10 dw’ls., subjt ct to a duty of h. tW. per ounce 
and an miditional charge of 1#. lOd. per ounce fv>r the w orkinanship ? 

02. ilow’ much did a person spend in 03 days, w’ho witli an annua 
incoW of £'818 is 1)0 guineas in debt at the end of a year? 

(13. If 15 men, 12 woint-n, and 9 boys, can coini»letc a piece of w'ort 
in 50 days, what time would 9 men, 15 V(tnien, and 18 boys take to d< 
four times ns much, the parts^oue by each in the same time being as tin 
numbers 3, 2, and 1 ? 

04. A person possesses £800 a year; bow nnirh may be spend pe 

day in onl(*r to save £48. 2fl. 5c. after payuig a tax of i‘5 on every £101 
of income ? •’ 

05. If 3 cows or 7 horses can cat the produce of a field in 29* days, u 
how many days will 7 cow's and 3 horses eat it up ? 

66. How many yards of carpet 2 cover a roon 

whose width is 10 feet, and length 27^ feet ? * 

‘ 67. . A person buys 100 eggs at the rale of 2 a penny, and 100 mon 
at the rate of 3 a penny : what does be gain or lose by selling them at Um 
! rate uf 5 for 2d. I 

‘■k 
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Ct8. A church-clock \fi eet at 12 o*clock on Saturday night; at noon 
on Tucaday it ia 3 uiinuteatoolTaat: supposing its lute regular, whaf urill 
be the true time when the clock strike# four on Tliuraday afternoon 7 

69* A person after paying a poors' rate of lOdL in the pound has 
£728. 6«. 3d. remaming; what had he at first ? 

70. If a piece of work can be done in 60 days by fM» men working at 

it together, and if, after working together for 12 days, 16 of the men 
were to leave the work ; find th^mumber of da>8 in which the remaining 
men could finish the >^urk. ^ 

71. A regiment of 1000 men are to have new coats; each coat la to 
contain 2\ yards of cloth IJ yards wide ;*iuid it is to Iw lined with shal- 
loon of 2 yard wide ; how many yards of%!iulIoon will bo required? 

72. if 5 ounces of silk can be spun into a thread twO furlongs and 
[A lialf long, what weight of silk would siippl/u tliread sufficient to reacii 
to the Moon, a distance of 2‘A),000 inlles? 

73. How many revolutions will a carriage-wheel, whose diameter 
is 3 feet, make in 4 miles? (St‘c Kx. .>4.) 

74. If 8 02 , of sugar be worth what is the value of '7?* of 

a ton ? ^ 

T6. The price of *0025 lbs of tea is '45B3jr.*, what quantity can be 
bought for £01. 12«. ? 

70. Tw'o w'utclies, one of W'hich gains as much as tlio other loses, 
viz. 2 f . 5" daily, are set riglit at 9 oVlock a.m. on Monday; when will 
there he a difl'crencc of one hour in tlie times denoted by them ? • 

77. How many yar<l.> of matting, 2'5 fiect broad, will cover a room 
9 yards long, and 20 feet broad ? • 

<’8. A person bouglit 1008 gallons of^spirits for £040; 48 gallons 
leakM out : at wliat r^^tc must he sell the remainder jier gallon so os not 
to lose by his bargain? 

79. If a soldier be allowed 12 lbs. of broad in 8 days, ‘how much 

wilksen'c a regiment of 850 men for the year 1850? * 

80. If 2000 men have provisions for 05 days, apd if after 15 days 
400 men go away; find how long the remaining provisions will serio 
tlic number left. , 

81. A ifcfitleman has 10000 acres ; what is his yearly rental, it his 
weekly rental for 20 square poles be 1 Jrf. ? (1 year - , ^2 weeks.) 

82. If an ounce of gold be worth 484*189583, what is the value of 
^8^2916 Ibe. ? 
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,IP3- If KK)0 men have provisions for .85 days, and if after 17 days 1/ 
f the men away ; find how long the rehiaining provisions will serve 
the number left. 

84. 'W'Jmt is tbfc quarler'a rent of 182*8 acres of land, at £4*65 pci 
acre for a yi ar ? 

« 85. A groc er bought 2 tons, 8 cwt.. 8 qrs. of goods for £120, and paid 
50v for cx|K-nML‘S ; wbat must he hell the goods at per cwt. in order tc 
clear £01. 5#. on the outi ty ? 

80. VVliat must he the breadth of a piece of ground whose length i> 
40^ yards, in order that it may he twice as grcjit as another piece o! 
ground whose length is 14J yji'»ds, and w liose hreadih is jaids V 

87. If 875 yards of cloth cost £8-825, what will SO > ds , 2 418., 3 naih 
eoBt ? 

88. hour horses and 0 rows together find KiifRcicmt grass on a certair 
fiehl ; and 7 cows eat us much as l) hoi-ses ; wh.it mu*'t he tlie size of 1 
tield relatively to the (oniu r, which will Huj)|nu*t 18 horses and 8 cows? 

88, yl alone can reap a field in 5 da\s, and in iJ days, working 11 
hours A day; find in what time A and Jf Ciiii reap it together, working 
10 hours u day. 


DOTMILE in LK OK THREK 

?57. There are many questions, which aie <if the same nature w-Itl 
thoHc hi'longing to the Rule I hree, hut whu h if worked out IfV means o: 
that Rule as hi fox* given, wvmld require (wo or more distinct a]i]dica(ion! 
of it. Every sucli question, faet, may he considered to conrain two 01 
nvo'e dUtiiu't <(uestions belonging to the Rule of Three, ami when eacl 
of those (jiie.>tions hius been wtirked out by means of tlic Rule, the answ'ci 
obtained for the last of them will he the answ'er to the (;rigiiial question. 

158. The follow ing yxaniple may serve to illuslnUc the preceding 
oWrvations. *‘lf the carriage of 1.^ cwt. for 17 miles cost mo £4, 5.y. 
what would thecairlage of 21 cwt for 16 miles cost me ?" 

We observe that this question, though of a like nature with tho3« 
'‘hich engaged our attention under the Rule of 'J’hrcc, is revertheletw ol 
a more complicated doscription ; and the student, without further .‘Xpla- 
nation, would find some difficuliy in obtaining an answer to it by mcom 
of a single application of the Uirle. For we observe, that instead of thre< 
given quantities, we have five, every one of which must necessarily 
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have a Iwaring on the anj^wer, !io that none of them can ho superfluous. 
If however the question heodivided into two <iistinct questions, eaiA of 
^ these, when superfluous terms arc rejaetotl, will he found to comprise 
only three given lerins of a proportion, from fk'hit’h thivo terms tint 
fourth is to be ascertained ; and the student would have no difheulty in 
-w coking out eat'h of these two questions by means of a single application 
oi' tbe llulo, so that in tliis way he will obtain the correct answer 
phing the Rule of Thrj^e t\\ico oyer. 

'I’he first question inny he fliis; “If the Arriago of 15 cwt. for 17 
miles cost me X'4, o.v,, wlmt would the carriage ol^21 cwt, fi>r 17 miles 
cost me?" Ill this question the 17 miles would have no etfeet upon the 
answer, because the distance is the fiamo*in both parts of the question, 
and the answer would clearly remain unaltered, if any otluT number 
of miles, (fr if the words a certain distance.” tiad been usi'd instead of 
Stlie 17 miles. Tliis minvher m.a> therefore be neglected as siiperfluoiiH, 
and wc have then three terms of a profiortiori renrJning, and the fourth 
is to he found. Solving the question by the llule of '1‘lirec, we find that 
tile answer will he X'5. 10^. 

'J'hc second que.stion may he this; “ If the carriage of'dl cwt. foi 17 milev 
rogt me X5. lO.v., what will the carriage of 21 cwt. for Id mil(‘s cost mo 
In this question, for reasons similar to those befoic give/», the 21 cwt. will 
be a Hupeifluous quantity, Applying the Uule of 'I hree to the qiicHtlon, 
we find the answer to ho X5. rXv. 

Fiuni the eonueetiou of tlie two questions with that originally pro- 
posal, v^e observe that X‘5. 12a*., tluis oluaiued thi'ougli two diKtiiiet 
applications of the Uule of Three, iiaist J>e the answer to the origituil 
question. • 

1511. AVe might give fltill more complfcated instances, in which more 
thafi two distinct ap]JicalIons of the Rule of Three would be iu'('dc*tl, in 
order to obtain the required answer ; but the practical qucMtions which 
most commonly occur, of the kind we have been tn>atiiig of, would 
require only ri double application of the Rqje of Three, ‘uiid, like the 
question w hich hns been used liy way of illustration, would comprise only 
five given quantities for tlic determination of a bixthVhich is not given. 

100. I'he Dqi BLK Rule of Three is a shorter or more conq>en- 
dious metim*! of working out such questions as would require tw o <»r lOore 
applications of the Rule of Three; and it is sometimes called the Rule oe 
Five, from the circutnetance, that in the practical qiie.stion:i to which it is 
Applied, there are commonly five quantities given to find a sixth. 
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1 61. For the sake of convenience, vre may divide each question into two 
paifs, the iuppositiony and tlie demand: thq former being the part which 
expresses the conditions of the question, and the latter the part which " 
mentions the thing dcitiandcd or sought. In the question, If the car- 
riage of 16 cwt. for 17 tnilc^s cost me £4. 6/t^ what would the carriage of 
21 cwt. for 10 miles cost me ?” the words “ if the carriage of 15 cwt. for 
iriniles cost me £4. 5«.,'* form the supposition ; and the words, " what 
would the carriage of 21 cwt. for 16 miles cost me form the demaniL 
Adopting this distinctionVc may give the following rule for working out 
"Examples in the Doi/hlc Rule of Three, 

ICl*. Rule. *^Take from the supposition that quantity which corre- 
sponds to the quantity sought in the demand ; and write it dowTi as a third 
term. Then take one of the other quantities in the suppositirm and the 
corresponding quantity in the demand, and consider them witli reference 
to the third term ow/y, (regarding each other quantity in the supposition 
and its corresponding quantity in the demand ns being equal to each other) ; 
when the two quantities arc so considered, if from the nature of the case, 
the fourth tenn would Ikj greater than the third, then, as in the Rule of 
Three, put tho larger of the two quantities in the second term^ and the 
* smaller in tho first term ; hut if less, put the smaller in the second tenm, 
and the larger in the first term. 

"Again, take another of tho quantities given in the supposition, and 
the corresponding quantity in the demand ; and retaining the same third 
term«, proceed in the same way to make one of those quantities a first 
term and the other a second term. 

" If there be other quantities in the supposition and demand, proceed 
in like manner with them. «i 

" In each of these statings nnlucc the first and second terms to the same 
denomination. Let tho common third term be also reduced to a single 
denomination if it be not already in tliat state. The terms maj' then be 
treated as abstract numbers. * 

" Multiply all the first terms together for a final first term, and all the 
second terms together for a final second term, and retain the former third 
term. In this final stating multiply the second and third terms together 
and divide the product by the first. The quotient will be the answer to 
the question in the denomination to which the third term was reduied.** 

Note, In dealing with the final statement obtained by our Rule^ the 
two notes on Article 155 (see p. will often be found uaefhL 
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Ex. L If a tradesmyi with a capital of £2000 gab £50 b 0 mouthy 
how long will it take him iiythTa capital of £3000 to gain £175 ? * 

The 3 months in the supposition correspond vriHi the quantity sought 
in the* demand, make the 3 months therefoih the third term. Then 
taking the capital of £2000 in the supposition, and that of £0000 iJi the 
demand, and considering them with reference to the time in the third 
term, we see that if the amount of capital be increased, the time in wffihh 
a given gain would be produced, wrould be diminished, so that a fomth 
tenn would be less than the thifd ; therefore we place £3000 as a finii 
term and £2000 as a sec^ond. Again, taking the ^in of £50 from the 
supposition, and that of £175 from the demand, and considering them b 
like manner with reference to the time iff the third term, wo see that it 
the ainougt of gain be increased, the time in which a given capital would 
produce it, must be increased disc, so that here the fourth term would hi 
^greater than the third; and^therefore wo place the £50 as a first term, 
and the £175 as a scednd term ; thus we have the following statements : 


£3000 ; £2000 ) 
£50 : £175 ) " 


3i9I«* 


Proceeding according to our Rule, we have the followbg statement S 
3000 x 50 : 2000x175 :: 3, 

and the Required number of months — ~ 

2x175 
» — 

50 

• 175 

• 25 '" 


7. 


The required answer is therefore 7 monthl 
Reason for the abotni process. 

The tradesman, with a capital of £2000 gabs £50 b 3 months. 
Let us first find, by the Kale of Three, hew l^ng he would be b gaining 
£175 with the same capital Thus 

£50 : £175 ;; 3m. ; required fiml. 

, • Required time month*. 

Since then the tradesman with a capital of £2000 would gab £175 
in months let ns next find, hy the Role of Tbm, how long it 
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would take him to the same sum with a 9apital of £3000, and we 
inusf have the answer to the original quc^qfi. Thus 
17 R 

£3000 : £2000 months : required lime. 

— X 20001 -3000 

175 X 3 X 2f'00 


_l^^v3y2n0rt 1 
50 '' 300 J 

^ 175 v3y 2000 
50 X .'JOOO' 

_ 20n|l V 3 V 

3000 x 50’ ’ 

whence it appears that if wc arrange the quantities given by the qiifst.ion 
as iuiiuws : 

£3000 : £2000 ) „ 

: £17.-. J 

•and treat the numbers as abstract; and then multiply the two first terns 
together for a single first term, and the two second terms together fur 
a ninglo second term ; and then divide the product of the 8t‘eond and 
third terms by the first, wo shall obtain the answer in that denomination 
to w^jiich the third term was reduced. 

Or thus : , 

A capital of £2000 gains £50 in 3 months, 

£1 % £50 ill (3 x 200t)) month.s, 

, /3x‘jotio\ 

£1 £1 in ( - - J .months, 

XnOOO ....... £l«n (^5 ,-y,«oj 

„ .V* /.3x2000xl7.5\ 

^ 

/2000 X U.l X 3\ 

”1,-1000x50 

that ih, if wo anungo the given quantities as follows, 

£3000 : £2000 ) , 

£50 : £175 1 *• 
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we o>»tain the required* tinie^ in month* by multiplyinf^ the tw4|| first 
terms together for a final filTst termi tho two secoqd terms together for u 
final second term ; and then dividing the product of the second and third 
terms by tho first term. 

Ex. 2. If a tradesman with a capital of X2000 gain X^jO in 3 months, 
what sum w*iil he gain with a capital of X30()0 in 7 months ? 

T)ie in the supposition corresponds to the quantity sought in the 
demand. Make this X50 tlie tliird term. 'Jhen taking tho capital of 
X20()0 in the supposition, and that of X3O0O in the demand, and consider- 
ing them with reference to the gain in the tfiird term, W'e observe 
that if the amount of capital ho increased, so also will he the gain in a 
given time, and thus the fourth term v^uld be greater than tho third , 
thereforiwe place the X*2('00 as the first term, and the Xi^tK) as the 
second. Again, tjiking the 3 Aonths in the ^ipposition, and the 7 montliH 
in the <lemand, and considering them in like manner with reference to tliu 
gain in the third term, wo observe, tijat as tho time is ineivased, so also 
will bo the gain from a given capital, and thus the fourth term would 
be greater than the third ; therefore W’o place the 3 luoutlis as a liist 
term, and the 7 months as a ta'cond. 

• We thus obtain the following statements : 

X2COO : X3000 \ . 

{ •• 

i i m ) 


Proceeding according lo oiir Rule, we obtain tlic following statement; 

2000 x 3 ; 30C0x7 :: fiO, 

, , . * 0000 x 7 * no 

and tlic required sura in pounas- — '“n — 


3x7xr)0 „ 
'““2x3 


The answer is therefore XI 75- 


Ex. 3. If 7 horses be kept 20 daysTor ^14, how many will be kept 
7*da>^8 for X28 ? 

The 7 horses in the supposition correspond to tfie required quantity 
(number of horses) in the demand. Make this the third term. Then, 
taking t^e SO days in the 5 Up})Osition, and the 7 days in the demand, «and 
considering them with reference to our third term, we observe that if tho 
number of days be diminished, the number of horses which can be kept 
in them for a given sum of money will be increased, and thus a fourth term 
would be greater than the third; wo therefore place the 7 dayt in a finf 
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temif^d the 20 days in a second. Again, taVing the £14 in the supposition, 
and the £28 in the demand, and considering^^hem with reference to the 
third term, we observe .that if tlie sum be increased the number of 
horses which can be kept by it in a given time will be increased also ; so 
that here also a fourth term would be greater than the third ; we there- 
forg^rlace (he £14 in a first term, and the £28 in a second. We thua 
obtain the following statements : 


7 daja 
> £14 


20 days 
£28 


7 horses, 


which, by our Rule, will give th<* following single statement ; 

7x14 : 20x28 :: 7, 

*■ 20 X 2R X 7 

nnd thus, the required number of horses = — 


7x14 


= 40. 


The answer is therefore 40 horses. 


Ex. 4. If I get 8 oz. weight of bread for (W. when wheat is 15a. a 
lushel, what ought a bushel of wheat to be when I get 12 oz. of bread 
for 4rf. ? 


The price of a bushel of wheat is required ; to this the 15a. in the 
supposition corresponds. Place this os the third term. Then taking the 
8 oz. the supposition and the 12 oz. in tlio demand, and conbidering 
them witli ri'ferencc to the price in the third terra, we observe that 
tile greater the weight of bn^aii we obtain for a given sum the less will 
bo the price of a bushel of w?ieat, nnd so n fourth term would be less 
than the third ; we therefore place the 12 oz. as a first term, and the 
6 oz. as a second tenn. Again, taking tlie (W. in the- supposition and tho 
4d, in tho demand, we consider that the leas we pay for a given weight 
of bread, Uie less w ill be the ])rice of a bushel of wheat, so that hero 
also a fourth term would h* less than the third ; therefore we place the 
<k/ as a first term, and the 4d, as a second. Thus we have the following 
statementa : 


12 oz. ; 8 oz.l .. 
6rf. : 4d. J ” 


15r. 


which, by our Rule, will give the following single statement ; 
12x6 : 8x4 :: 15, 


and thus, the required price will be 
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8x4xI« . Rxlfi 4x5 

M JE5 < - M s : ■ , ■ — M 

12x0 »xC 3 


Ga. aA 


E](. 5. If 20 men can perform a piece of werk in 12 days, find tlie 
nunii>er of men who could perfi)rm another piece of work 3 times as 
great in ^th of the time. 

The first piece of work being reckoned as 1, the second musiF^sv 
reckoned as 3. 

The 20 men in th^ •»ipoo«»Wlon must he fiiken ns the third term. 
Then, taking tlie piece of work (represented hy 1 ^ in the supposition, 
and the piece of work (represented hy 3) in the demand, we observe that 
if the work be increased the nuifiher of men to perform it in a given 
time musUbe increased, and we then*fore place the 1 os a first term, and 
the 3 as a Ihcond. Again, takiisg the 12 days in the supposition and the 
days in the demand, wo observe that if Ate number of days be di- 
minisbed, the nuralicr ®f mefi required to perform any given work will 
1)0 increased, and therefore we place tlfe days ns a first term, and the 
12 days as a second U‘nn. Thus we have the following stateinents^ 


^ ^ , I 20 men, 

^ • 12 days) 

nhich, by our Rule, will give the following single statement ; 


V : 3 X 12 :: 20, 


r.nd thus the required number of men will be 


3x12 x 20 3x12 x 20x5 

y - —12 •“300. 


Ex. 0. If 252 men CAD dig a trench 2If) yards long*, 3 wide, and 2 
deep, ,in 5 days of 1 1 hours each ; in how many days of 9 hours each will 
22 men dig a trench of 420 yds. long, 5 wide, and 3 deep ? 

'i'hc first trench contains (210 x 3 x 2) cubic yds. 

^ = 1200 cubic yds- 

The second (420 x 5 x 3) cubic yds. 

~ G300 cubic yds. 


On the supposition therefore that 2.52 men can remove 1250 cubic ydsb 
Of earth in 96 hours, we have to find in how many liours 22 men can 
move 3300 cubic yds. 

The 66 hours oomspond to the quantity sought. Make thb the 
third* term. Tben^ taking the 262 men in the supposition, and the 22 
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nen in the demand, wc observe that if the putpber of men be dimlmshrd, 
she number of workjng^ hours in which a j^iven work can be performed 
will bo increajied, and we therefore place the 22 nicm ns a iirst term, and*^ 
:he 252 men ns a secoiid. Again, taking the 12G() cubic yds. in the sup- 
position arid the (JdOO cub. yds. in the demand, we con^ider that if t)»e 
number of cubic yds. be intTeased, the numlxjrof working hours in whicli 
i given number of men can perfurin the work x\i!l be increased also, an*l 
therefore wc place the 12G0 cubic yds. as u hi-st turiii, and the GOOO cubic 
jrds. us a second. '' ’ 


riien wc have the following statements: 


22 men :'2.i2 men 


i .. 


12G0 cub. yds. ;‘G.‘>00 cub. yds. ( “ hours, 

f 

which, by our Uulo, will give the follow<irg single htatemciu: 

22 X 1200 : 2o2 x OOOO 55, 
uul thus the required time 

_ 252 y 0.'?00 V 55 
22 <1200 

252 X 5 X 55 


wot king hour's 


working hours 

=- 3150 working hours 

3150 , ^ ... 

~ days of 0 working hours 
1/ * 

- 350 such days. 

Kt. 7. If 4 men carrt £15 in 20 days, how many men will earn 10 
guineas in 7 days i ^ 

£15 : 10 guinea.^ | 

7 Jays : ^0 J.iys J " ^ 

The £15 and the 10 guirp'OS, being in different denominations, miut, 
in accordance with our Kulc, be. reduced to one and the same deuor;4iu.i- 
tion. 

Thus, £15 being -=300«., and 10 guineas being = 210^., we have 
30av. : 210jf. 


7 days ; 20 days \ ^ 

which, 'by our Rule, gives the following single statement: 

(mx7 : 210x20 :: 4 , 
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and thus the required numher of men =* 

K 2 X 4 

“ "'ifx 7 


The Answer therefore is 0 men. 

Kx, a. If A()0 flug-8toncs, cac^*]} feet squar^^ wiU pave a conrt-j’ard, 
iiiany will be required for a yard twice the size^yach tla^-tfione being 
M ill, by 0 in. ? 

Superiici.il content of each of former flnjy-stones 

\ - ( 1 .J X U ) sq. ft. =-- (I X :l)*Bq. ft = J «q ft. 

Superficial conti'iit of eiudi of the latter flag-stones 

xya)stj;,ft.--(A x2)ftq.ft.- Jsq.ft. 

Considering the first court-yard os iMnd therefore the sceund os 2, out 
st itcineiits will be 

; sq. ft. : J sq. ft. ) 

^ I • *} j flag-stones. 

whith, by our Rule, will give us the following single statement : 

A : Jx2 :: 600, 

and tlius the required number of fi.ig-Btoncs 

= (Jx2x5CO)-~S 

=r(«x6fi0xj) 

*2x7 - 


K.X. 9. If 10 cannon, wbicli fire 3 rounds in 5 mhiutes, kill 270 men 
in an hour and a half, how many cannon, w'hieh fire 5 rounds in 6 
minutes, will kill 5(K) men in one hour? 

The first 10 cannon, firing ^ of a round*in (^minute, kill 270 men in 
j hours. It is required to find how many cannon, firing ^ of a round 
in a minute will kill 600 men in 1 hour. • 

The 10 cannon in the supposition correspond to the quantity sought 
jn the demand, AVc make this the third term. Then, taking the | of 
a roui^l in the supposition and the of a round in the demand, we OD- 
8crve that if the part of a round which is fired in a minute lx? increased, 
I he number of cannon for efTecting a certain slaughter vrould be dimi* 
niched ; and therefore we place the J of a round as a first tenu^ and the 
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f of a round as the lecond. Again, taking the 270 men in the Buppoeition 
aa^the 600 men in the demand, we 6bs(\rve that an increase in the 
number of men killed would require an increase in the number of 
cannon ; and therefore ere place the 270 men as a first term, and the 600 
men as a second. Again, taking the f hours in the supposition and the 
1 hour ill the demand, we consider that if the time in which a certain 
tTQinber of men are killed be diminished, the number of cannon would be 
increased; and therefore wo place the 1 hour as a first term and the 
} hours 08 a second. Our statements is ill therefore be, 

} round : ^ round \ 

270 men 600 men / 10 cannon, 

1 hour 5 liours " 

wliich, by our Rule, will give us the following single statement : 

Jx 270x1 : gx606’x J :: 10, 

or 6x46 : Ox 60 Xu :: 10^ 

.1 1 r 3x60x0x10 

required number of cannon - * — * ■ - = 20. 


Ex. 10. A town which is defViided by 1200 men, with provisions 
enough to sustain them 42 days, supposing each man to receive ir oz. 
a day, obtains an increase of 200 men to its garrison ; wh it must now 
be the allowance to each man, in order that the provisions may serve the 
whole garrison for 64 days ? 

1400 men will belong to the demand : for the question is, what 
must be the allowance to each man, when the garrison is increased to 
1400 men, in order that the provisions may last 64 days. 

The 18 oz. must clearly, according to our Rule, be the third term. 
Taking the 1200 men from the supposition, and the 1400 men from the 
demand, we consider that if the number of incu be increased, the allow- 
nnoe to each must be diminished, iu order that the provisions may last a 
given time ; and we therefore place the 1400 men as a first term, and the 
1200 men as a second. Again, taking the 42 days in the supposition ^and 
the 64 days in the demand, we consider tliat if the number of days 
daring w^hich a garrison must be sustained be increased, the allowance to 
each man must be diminished ; and we therefore place the 64 days as a 
first term and the 42 days as a second term. Our stateiueuts w'ill there- 


lore 

% 


1400 men : 1200 men | 
64 days : 42 days ) " 


18 oz. 



pOmiM nVlM or TfflUB. 


wliicb^ by our Rule, will give us the following single statement : 

: 1200x42 :: 18, 

. , ,, *1200x42x18 

/. required allowance = — i4(K)>?54 


60 that 12 oz. will be the answer. 

Ex. 11. If the carriage of .*17 stone, Gn>s^ for 7 miles coat £2. 5#., 
what weight should lie carried miles for £ii. lOir. ? 

37 stone, 0 lbs. = 524 lbs. ; i:2. 5#. -- 45#. ; iO. 10#. = 70#. 

Our statements will l)e ^ 

% 45#. : <0#. } 

ivhicli, by our Rule, give the hdlowing single statement : 

• ]2x*45 : 7x70 :: 524, 

• . 1 rn 7x70x524 

required number of lbs. -- — j., ^ ~ 

= 475JJlb8. 

« ~ 475 lbs. 7 oz. 11 j7y dm. 

:x'33st. 13 lbs. 7 oz. ll/f'dra 
BO that the answer is 33 st. 13 lbs. 7 oz. 11 Jf drs. 

Instead of reducing tlie quAiitities to lower denominations, as in the 
above operation, we might have kept them in the liigher denomin.'ktionfs 
by reducing any part which w'as expressed in a lower to a fraction of 
the higher denomination. Thus, observing' that Olbs. - 8t.s=f8t., and 

and 10#,-X'l, W'c have 


12 miles : 7 miles ) 
12x2’- 7x3J ;;^37?, 

or, I2xJ 7xJ 


:: 37? stone. 


. . 49 2(52 49x202 „ 

since "7 “ ~2 x 7 ' = ' '> 

017 

. required weights etonesOS et. I31be. 7 oz. ll/j dm 
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, Ex. LVIl^ 

1. If 7 men can ieap G acri^ in 12 lioifrs^ how ihany men wDl reap 

af;rc9 in 14 hours f 

2. If 0 men earn £15 in 20 days, how many men will earn 15 guineas 
in 0 days, at the same rate ? 

If IG horses eat OG bushels of com in 42 days, in how many days 
ill 7 horses cat GO busluds ? 

4. If 800 soldiery consume 5 sacks of flour in 0 days, how many will 
t'oTwumc 15 sacks in 2 days? 

5. If 17 bushels be consiinii^rl'^hy 0 horses in 13 days, what quantity 
will H hui'M'M eat in 1 1 days, at fne same rate ? 

0. 10 horHcs can plough 1200 ucies in 8 days, how man)? acres will 
12 horses jdough in 5 days ? | 

7. If 11 cwt. can 1)0 carried 12 miles for £1. 5c. how far can 3(3 cwt. 
28 lbs. be carried for £5. 2 fl. 5c. ? ’ 

8. If the carriage of Oewt. of goods for 124 miles be G guineas, what 
weight ought to be carried 53 miles for half the moiiry ? 

0. If 5 men on a tour of 11 months, .spend £341. KU, 4^/., how much 
at the same rate would it cost a parly of 7 men for 4 mouths ? 

10. If with A enj»ital of £IO(H) a tradesman gain £100 in 5 montlis, in 
what time will lie gain £40. 5fl. with a capital of £225 ? 

it. If it cost £50. 2s, 1 to keep 3 horses for 7 months, what will it 
cost to keep 2 hors<*s for 1 1 months ? , ** 

12. The carriage of 4c<*'t., 3qrs., for IGO mih^s costs £3. 8fl. 5c. ; 

w luit weight ought to be carried 1(K) miles for £(>. Oj^. ti'ld, ? ' 

13. If 1 man can reap 345 J sq. yds. in an Imur, how long will 7 such 
men take to reap G acres? 

14. If 20 men in 3 weeka earn £tK), in what time will 12 men earn 
£150? 

15. If the carriage of 1 cwt., Hqrs., 21 lbs. for 52 J miles come to 
J7s. 5rf., what will be charged for 2^ tons for 4(3.] miles ? 

• IG. If 10 men can wap a field of acres in 3 days of 12 hours each, 
how long will it take 8 men to reap 0 acres, w’orkiiig IG hoiii*s'*a da^v ? 

^ 17. .If 25 men can do a piece of work in 24 days, working 8 hours a ^ 
day» kow many hours a day would 30 men have to work in order to do 
the same niece of work in 16 days? 
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18. If the rant of a fiurm of^l7 ac.> 3 ro., 2po., be XdO. 4». 7d^ frhat 

rould be the rant of anothel farm, contaiiung 26fUi*, Stro., if 6 

. of the former be worth 7 acres of the latter ^ , 

19. If 1500 copies of a book of II sheets require 86 reams of pap^x^^ 

I)0w much paper will be required for 5000 copies of a book of 25 sheet^ 
cif the same size as the former 1 ~ 

20. If 5 men can reap a ractongnlar field whoso length is 800 fh 

and breadth 700 ft. in dj^days of 14 hours cjicfi ; in how many days of 
]2 hours each can 7 reap a field whose liAigih is 1800 ft. and ^ 
breadth 960 ft. ? . 

a 

21. If a thousand men l>esieged in»a toum with provisions for 5 
weeks, allowing each man lOoz. a day, he reinforce<l with 5(K) men more, 

liave their daily allovvonoc reduced to 63 ous. ; how long will the pro- 
^lions last them ? • • 

22. If 20 masons build a urall 50 feft long, 2 feet thick, and H feet 
Ivigli, in 12 days of 7 hrs. each, in how many days of 10 hrs. each will 00 
masons build a wall 500 feet long, 4 thick, and 16 high ? 

23. If 10 men can perform a piece of work in 24 days, how many 
men Nvill pcrfoim anoUier piece of work 7 times as great, in one-fifth of 
tlie time ? 

24. If 125 men can make an embankment 100 yards long, 20 feet 
wide, and 4 feet liigh, in 4 days, working 12 hours a day, how many men 
I'lmst he employed to make an embankment 1000 yards long, 16 feet widc^ 
and 6 feet high, in 3 days, working 10 hours a day 1 

2p. What b the w’eight of a block of st^c 12 ft. 6 in. long, 6 ft 6 bu 
broad, and 8 ft 3 in. deep, when a block of the same stone 5 ft. long, 3 ft 
Uin. bVoad, and 2 ft 6 in* deep, urelghs 7500 lbs. ? 

26. If 100 men drink £20 worth of wine at 4«. Od, ffer boUliiiMsr 

many men will drinlc £72 wortli at 5s. per«bottb, in the same time, 8t the 
bamcT rate of drinking ? , 

27. If 5 horses require as much com as 8 ponies, 8nd 15 quarters lost 

1 2 ponies for 64 days, how long may 25 horses be kept for £41. 5#. whan 
com b 22 shililiigs a quarter ? • 

28. * If 42} yds. of doth which b 18 in. wide cost £59. 14f. 2d., whai' 
will 118} yds. of yatd-wide doth of the same quality cost ? 

25. 124 men dig a tranch 110 yds. long, 3ft. wide, and 4 ft. deep^ in 

5 days of 11 boon each ; anotlm b dug by baif tha ntmibeir of ' 

‘ t U 
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moi). in 7 days of 0 hours each ; how mi^y feet of water is it capable of 
holding? . ^ ^ 

30. If the foiiri>^nny loaf weigh 3‘35 ll>s. when wheat is at 4‘75ir. 
a bus., what ought to be paid for 47| lbs, of bread when wheat is ut 
13*4#. a bus. ? 

31. A pit 24ft. deep, 14 sq.ft, horizontal section cost A'3 to dig 
out ; how deep will a pit bo of horizontal section 7 ft. by 9 ft., which 
costs X‘l. 10#. ? 

32. The value of the paper required for papering a room, 8uppo.sing 
it 2 .yard wide, and ^\d, a yari^* is £1. 3#. l.^rf. ; what would it come to, if 
it were 2 feet wide and 4«/. a ySrd ? 

33. 7 men working IQ days can mo\^n field of com 1320 yards long^ 
and 330 wide ; wdiat will be the length of the side of u field 1320 yaiMs 
broad which 4 men can mow in 4;2 days ? 

34. A beam 10 feet long, 2J feet broad, and 3 inclica tliick, weighs 
1230 lbs. ; what mu.st be the length of another beam of the same material, 
whose breadth is 3) feet, thickness 7J inches, and weight 2023 lbs. ? 

35. If 12 oxen and 35 sheep eat 12 tons, 12 cwt. of hay in 8 days, 
how much will it cost per month {of28day.H) to feed 0 oxen and 12 sheep, 
tlie price of hay being 4 guineas a ton, and 3 o.xeu being supposed to cut 
as iiitich as 7 sheep ? 

A 

30. If 1 man and 2 w'omen do n piece of w'ork in 10 days, find in 
bow long a time 2 men aiid'l woman will do a piece of >vork 4 times as 
great, the mtes of working ot^a man and woman being as 3 to 2. 

37. A person is able to j>erform a journey of 142’2 miles in 4} days 
when the day is 10’ 104 hours long; hovv many days will he be in 
travelling 5O.V0 miles when the days are 8'4 hours long ? 

38. If the sixpenny ISaf weigh 4'35 Ihs. when wheat is at 5*75#. per 
bushel, what weight of bread, when wheat is at 13*4#. per bushel, ought 
to be purchased for UVIO#.? 

. 39. If a family of 9 people can live comfortably fh England for 1500 
guineas a year, what will it cost a family of 8 to live in Belgiunr in the 
Bomc style for seven montlis, prices being supposed to be } of what they 
would be in England ? # 



StMPLS INTBREST. 


22f 


JNlPEREST. 

102. ’ Dbf. Interest is the sum 0 / money faid for the loan or use 
:>f some other sum of money^ lent for a certaui time at a fixed rate ; 
g[enerally at so much for each £100 for one year. 

The money lent is called the Principau 

The interest of £100 for a year is called the IJIate per Cent. 

The principal + the interest is called tub AmounTi 

Interest is divided into Simple and Compound. When interest is 
reckoned only on the original principal, it fs called Simple iNTKittunr. 

Wlien t!ae interest at the end of the first period, instead of being paid 
w the borrower, is retained by him and adtl/d on ns principal to the 
ormer principal, interest heirig calculated on the new principal for the 
lext period, and this interest again, instead (d being paid, is retained and 
aided on to the last principal for a new principal, and so on ; it is culled 

'UMPOCMJ InTLKEST. 


SIMPLE INTEREST. 

1G.T To find the Interest ofi a given sum ofi ntonetj at a given rate per 
cent.fim* a gear. 

^ Rule. “ Multiply the principal by the rate per cent., and dividathc 
product by KX).. as in (Art. 120).'* , 

ATe/c 1. The interest fur any given nuni^r of years will of course be 
found by niulliplying the intereht for one year by the number of yctrs; 
and tiie interest for tinf pai-ts of a year may be found from the Interest 
for one year, by Practice, or by^ the Rule of 'rhrec. 

JVofc 2. If tile interest has to he calculated from one given day to 
another, as for instance from tlie iK)th of Janua^ to the 7th of February, 
the 30th of January must be left out in the calculation, and the 7th of 
Februar}^ must be taken into account, for the borrower w^ill not have had 
the use of the vioney for one day till the Slat of January. ^ 

> 3, If the amount be required, the interest has first to be found 

for the given time, and the principal has tlien to be added to it. 

Ex. Find the umple interest of £250 for one year at 5 per cent, per 
annam. 
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proceeding according to the Rule giri^n abere^ 

£ 

r 2o0 
6 

£12-50 

20 

10 - 00 #. 

therefore the interest is £12. 10#. 

« 

liennon for the Pr/icess. 

'J'ho sum of £100 must have the same relation in respect of magni- 
tude to £250 as the simple inUrest of £100 for a year has to the simple 
inten^st of £250 for a year;'* and thus the £100, £250, £5, and the 
required interest mast form a projjortion* (Art. 148.) ^ 

AVe have then * 

£100 : £250 :: £5 : rcqirtred interest, 

* 250 V 5 

whence, required interest £ (Art 155), 

w'hicli agrees with the Rule given above, 

J^arawplojt ttorked out. 

Ex. 1. Find the simple interest and amount of £417. 7^. 9d> for 

1 year, 10 months, at 4iJ per cent. 

£ d £ d 

417 9 417 9 



KMM) 11 p 8 i 1252 . 3.3 

.. ' 150 10 . 4J 

X‘11)'2C . 1 . 41 
20 

6 - 21 *. 

12 

2-5(W. 

* ** 5 <? 

Int. for 1 year = 18 . 6 . 2^^" 

=18 

Int for C«io.,or 1 of 1 year- 9 
Intfor4ino., or j^of 1 year= C 

Int. fori yr., 10 mo =33 . 9 . ejfj 

. amount = WIT. 7». 9ii. + £33. 9*. 

=£450. 17«. 3i|ii<I. 
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N&tB* In exnmples lik% the nbove we may reckon 12 months ic^the 
; but if Calendar months are given, the interest will then be best 
[bund by the Rule of Three ; as for instance in the following example : 

£x. 2. Find the simple interest and the amount of £106. 4d 
from June l/i, 1846, to Sept. 18, 1843, at 44 per cent. 

£. d. 

lOG ^ . 4 

44 

42(5 . 13 . 4 

63 . G . 8* 

• 

£4-80 .0.0 
20 

lt500s. 

£4. 10/r. is the interest for I year. 

The numlxT of days from June 15 to S4»pt. 18 

^ - 15 + 3H'31 + 18 

= 95. 

Hence, 30.") days : 05 days :: £4. IGf. : interest required, 
whence, it will I>c found, that interest required -£l, lljd. 
i ninount = £10G. I3.v. 4</.-f £1. 4^. lljrf. £107. 18r. 

1G4. Dkvs. Commission is the sum of money which a merchant 
cliaVges for buying or s^dlinjj goods for ano*fter. 

BkoKKRAGG is of thc same nature as Commission, but has relation to 
money transactions, rather than deiUings in goods or merchandise. 

Insuranok is a contract, by which one party on lieing paid a certain 
suniror Premium by another party on property which is subject to risk, 
undertakes, in case of loss, to make good to the owne^ the valuo of that 
projierty. 

Questions on Commission, Brokerage, and Insurance, these chaiges 
"being usually made at so much |>cr cent., amount to thc same things 
finding the interest on a given amount at a given rate for one year, and 
may ^erefore be worked by the Rule given above for Siii)f)lo Interest 

There is, however, one case of Insuranoe which it may be well to 
notice by an example worked out 
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JVx. If g^oodfl worth £1200 be iiuRir«4 at £1. lOt. per oent, to what 
amount muet they be insured, so that in cc^ of loss the party insuring^ 
Biay recover the value of the goods and the premium ? i 

If they bo insured at their actual worth the premium paid will be 
lost, since tlie ijisurcr will get £1200 only. 

J^ut if every (£100 -£l. 10s,), or £98. 10 j„ be insured for £100, then, 

in case of loss, the value of the goods £98. lOs. + £1. lOs. (the premium 
paid) will be recovered. 

Thus we have *■ 

£98 J : £1200 :: £100 : sum which is required to be insured ; 
whence, sum required to be imAircd -£1218. 5s. Cd. nearly. 

Ex. LVllf. 

1. Find the simple Interest 

(1) On £U5 for 1 year at 5 per rent” 

(2) On £810 for I year at 4 per cent 
(8) On £HK)0 for 1 year at 4J per cent 

(4) On £475 for 3 years at 5 jior cent. 

(5) On £980, Ilf. 3d, for 2 years at 4 per cent. 

(6) On £560, 13#. 4d. for 0 years at 5 per cent 

(7) On £945, 10#, for 2 years at 4 per cent. 

(8) On £198. 0# 8</. for 1 year at 8^ per cent. 

(9) On £280. 0#. 8d, for 2.J years at 3 per cent. 

‘ (10) On £*98. 15#. lOd. for J year at 2.} per cent 

2. Find the amount 

(1) Of £1000 for 2 yf^ars at 4} per cent. 

(2) Of £2883. 6#, 8d. tor 4J years at 3 per cent. 

(3) Of £1050. Ofl. 2c. 5m. for C years at 4J per cent 

(4) Of £130. 12t. 6d. for 3J years at 5J per cent 

(5) Of 1895 guineas for years at 2^ per cent. 

(0) Of £1534. f>A'. for 1 J years at 3J per cent 
Of £411. 10#. for J year at 4j per cent 

(J5) Of £1595. 1 fl. 2c. Sm, for 5J years at 32 per cent 

3. Find the Simple Interest and Amount 

(1) Of £375 for 3 years, 8 months, at 3J per cent 

(2) Of £448. 10#. for 3 years, 3 months, at 5 per cent 

(3) * Of £220 for 7 months at SJ cent 

(4) Of £243. 10#. for 2 years, 5 months, at 4} per cent 

(5) Of 10 guineas for 117 days at 3} per cent 
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(6) Of ^£684. 18*. ad. to^ 1 ytxr, 11 monih*. at 4| per | 

(7) Of 40 gutneu fnya Match 10, 1860, to Jan. 33, 1861, at ^ 

per cent * 

(8) Of JC320. 1/ir. for 2 yean, 86 days, at*4j per cent 

(9) Of £34. 10«. from August 10 to Octolker 21, at per cent 

4. Find tlie brokerage on £716. 12«. Od. at 4| per cent 

5. What is the annual cost of insuring £4000 worth of propeif^ W* 

\ per cent ? ^ 

G. What must be the sum insured at 4} per cent on goods worth 
£1910, 80 that in case of loss the worth of Uie goSds and the premium 
may be recovered ? ^ 

7. ‘AtTJ per cent., what will be the^st of insuring property worth 
600 guineaHl bo that in the event of loss the worth of the goods and the 
•remium of insurance may ho recovered t a 

165. In alt qufjtimu oj* Iniereit, if any three af the four (principal, 
rate per cent,, time,, amount) he given * the fourth may hejbund; oi, for 
instance, in Uie foUowing examplei. 

Ex. 1. Find the amount of £225 in 4 years at 3.} per cent, idm* 
plo interest, 

• £. 

225 

G75 

112. 10 
£7’87Vl0 
20 • 

17 - 5 6s. / 

1^ 

/. Int. for 1 year —£7- l7s. Grf. 

4 years ^£31, 10#. ; 

amount is £225 + £31. 10#.,*or £‘256. 10#l 

Ex. 2. In what time will £225 amount to £25^, 10#. at {ler cent, 
simple interest ? 

£256. lO#!- £2*25, ~ £31. 10#„ which is the interest to lie ohtaine^oii 
£225*in order that it may amount to £256. 10#. 

But Int of £225 for 1 year=£7. 17s* W ; which must have the 
sai&e relation in respect of magnitude to the £31. 10#. as die 1 year has . 
to the required time; » 
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£7. 17«. 6<f. : £31. 10«. ;: 1 year :^Tequired number of years^ 
wherce, required number of year»=4. 

Ex. 3. At What rate per cent.> simple interest, will £223 amount to 
£25G, 10#. in 4 years ? 

In other words, at what rate per cent, will £225 give £31.10^* for 
interest in 4 years, or,-^^' , or £7. 17#.6rf. in one year? 

Then £225 : £100 :: £7. 17#. Orf. : required rate per cent., 
whence, required rate per cent. = 3.J. 

Ex. 4. What sum of money will amount to £250. 10#. in 4 years at 
3^ per cent, simple interest ? ^ 

£100 in 4 yrs. at per cent, amounts to £100-1- (3J x 4)£, or £114 ; 
and tins £114 must be to the £256. 10#. as the £100 is to the required 
sum of money ; 

/. £114 : £256J £100 : required number of pounds 

whence, required number of pounds = £225. 


Ex. LIX. 

1. What .sum will amount to £150. 8#. in 4 years at 5 per cent, 
aimple^intcrest ? 

2. At what rate per eent will £540 amount to £734. 8#. in 9 years, 
at simple interest ? 

3. In what time will £350^mount to £402. 5fl. at 3 per cent, simple 

interest ? * 

4. At what rate per cent, will £325. 10#. 8d. amount to £374. 6#. {>\d. 
in 3J years, at simple interest ? 

5. In what time w'ill -?142. 10#. amount to £227. 5#. Od. at 31 per 
cent, umple interest? 

6. At what rate will £157. 15#. 4d. amount to £295. 16#. Sd. in 25 
years at simple interest ? 

7. What sum will produce for interest £56. 14#. in 2^ years at 4J 
per^ cent, simple interest ? 

Qk What sum will amount to £105. 6#. 0^. in 0^ yem at 4} per 
cent simple interest ? 
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9« What snm will amount^ £SffT* 7^. 7ld. in 3 yean at 4 per/ent^ 
simple interest ? • • . 

^ 10. In what time will £1275 amount to jCy^4P. lie. at d| per cent, 

simple interest? 

11. At what rate per cent., simple interest, will £036. 13s. 4d. amount 
to £1 lo7< 7s. in 4J- years 1 

1 2. In what time will £125 double itself at 5 per cent, simple intereslfT 

13. AV'hat sum will amoun{*to £425. 19s.,4t4f. in 10 years at 3} per 
cent, simple interest, and in how many more years will it amount to 
£453. lU7rf.? 

14. What sum Of principal money, lent out at 5 per cent, per 
annum, gimple interest, will produce ki 4 years the same amount of 
interest aM‘250, lent out at per cent, per annum, will produce in 6 

CbMPOUND JNTEREST. 

1C6. To find the Compound Interest of a piven sum of money at a 
given rate per cent, for any number of years, 

Rulr. “ At the end of each year add the interest of that year, found 
hy^Art. (103), to the principal at the beginning of it; this will be the 
principal for the next year; proceed in the same way as far as may bo 
required by the question. Add together the interests so arising in the 
several years, and the result will be the compound interest for the given 
period.” 

The reason for tfte above Ride is clear from what has been stated in 
Arts. (102 and 163). • * 

« Ex. Required the compound interesj^ and the amount of £720 lor 
•3 3 *ears at 5 per cent. 

Proceeding as in Simple Interest for the P* year ; 

£720 

_ 5 

£36-00 

£720== P* principal, 

36 = P* interest, 

by addition, • £756=2"^ principal, of which find interest at 5 per cottt* 

• 5 

£37-80 

20 

'ISoOfc 
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i7fi6 = 2“^ principal^^ 

37 . 16=2"^ interest^ 

£703 .16 = 3^ piincipal, of which find interest as JiboTe 
6 

£30W , 0 
20 

13-80*. . 

12 

Toorf. 

£703 .16 0 principal for 3”* year, 

39 . 13 . = interest for 3^ year, 

/. £833 , 9 . ,0 J - amount of £720 in 3 years at 5 per cent, 
compound interest 
The compound interest for that time 
~ sum of interests for each year, 
r £36 + £37. 16*. + £39. 13*. OH = £113. 9*. OJrf- 
Note 1. It is customary, if the compound interest be required for any 
nvnnber of entire years and a part of a year, (for instance for SJ yeats), 
to find the compound interest for the 6th year, and then take Jths of 
the last interest for the Jtlus of the 6th year. 

Note 2. If the interest be payable half-yearly, or quarterly, it is clear 
that the compound interest of a given sum fora given time will be greater 
as the length of each given period is less ; the simple interest will not be 
affected by the length of each i^eriod. 

Note 3, As the vulgar frictions often in Compound Interest give 
considerable trouble, any sum in this Rule may be worked by means of 
decimals thus ; 

£x. Find the amount of £626 at the end of 3 years at 4| per cent 
compound interest « 

62,5 Principal for !•* year 
4'5 

3125 

2500 

i!28 125 Int for I"* year 
£625 

£653*125 Principal for 2^ year. 
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« £6tfi'l25 PriniCipal for 2*^ year 
• 45 

S255625 * # 

2612500 

£29 390^ Int for 2"** year 
£653125 

£G82'5 1^625 Principijl for 3*^ year 
4-5 


3412578125 

2730062500 

• 

£30713203125 Int for 3*^ year 

£682*5156*25 

i*7l3 2288281^ 

20 * 


a.4576562500 

12 

d.6-0187500 

4 

g. 3*07500 

Amount = £713. 4«.62<i. Hg. 


■m 


• Ex. LX/ 

1. Find the coidpound interest of £2000 in 2 years at 4 per cent 
per annum. 

^ 2. Find the amount of £800 in 3y<iars at 3J per cent, allowing com- 
pound interest 

3. Find the compound interest of £270 in 2 years, at 3 per cent 

4. Find the amount of £690 for 3 years at 4^ per cent., compound 

interest. • * * 

6. Find the amount of £230. 15#. for 3 years, at 5 per cent, oompouiffll 
interest 

6. . Find the difference in the nffloant of £415. 10»., put out ftw 4 
years at 2 } per cent, 1st at ample, 2nd at compound interest. 
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7., Find the compound interest of ^IdO in 3 years at 4 per cent 
(interest being payable half-yearly). t 

8. What will i;i760,. 10s. amdunt to in 2| years, allowing 4 per cent 
compound interest ? 

9. A person lays by £230 at the end of each year, and employs the 
jnoney at 3.J per cent compound interest ; what will he be worth ut the 
"end of 3 years? 

10. Find the differeno^ between the pimple and compound interest of 
£416. 13^. 4d. for 2 years at per cent 

11. What is the difference between the simple and the compound 
interest of £13,333. 6g. for 5 years, at 5 per cent ? 

12. Find the amount of £f30 in 3 years at 4j per cent, compound 

interest. ^ 

13. What sum of money put out to compound interest for 2 years 

at 6 per cent, will amount to £100? * 

14. What sum at 5 per cent compound interest will amount in 
2 years to £264. 1 2/f. ? 

1.5. A and B each lend £256 for 3 years at 4.J per cent, per annum, 
one at simple interest, the other at compound interest: find the difference 
in the .amounf of interest they respectively receive. 


PRESENT WORTH AND DISCOUNT. 

167. A owes B £500, which is to he paid at the end of 9 months 
from the present time: it is cl^ar that, if the debt be discharged at once 
(interest being reckoned, we '\Vill suppose, ut 4 per cent, per annum), 
B ought to receive a less sum of money than £500 ; in fact such a sum 
of money as will, being now put out at 4 per cent, interest, amount to 
£500 at the end of 9 months. The sum which B ought to receive now is 
called the Present AVorth of the ^500 due 9 months lienee, and the sum 
to be deducted from the in consequence of immediate payment, 

which is in fact the interest of the Present Worth, is called the Discount 
of the £500 discharged 9 months before it is due. 

pKF. We may therefore define Pkesknt iroRTH^ to be the actual 
worth at the present time of a sum of money due some time nence, at 
* It given rftte of interest ; and we may define the Discount of a sum of 
money to be the interest of the Present Worth of that sum, calculated 
from the present time to the time when the sum would be properly 
pMtyable. 
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PRESENT WORTH. 

168. Rule. " Find the interest o£ £100 for Ithe given time at the 
given Yate per cent, and state thus : * 

£100+ its interest for the given time at the given rate per cent g^ven 
sum £100 : present worth required.” 

Ex. 1. Find the present worth of £600^ due 9 months henod^at^i^ 
per cent, per annum. 

Proceeding according to the above Rule, 

Interest of £100 for 9 months at 4 per ceftt. is £3, 

£103 : £600 :: £100 ; required present worth, 
whence, required present wgrth=£486. 8s. 

The remeon for the above proceJis is clear from the consideration, that 
£100 in 9 montlis at 4 per cent, interest would amount to £103, and 
therefore £100 is the f reseat value of £103 due 9 months hence : and 
consequently we have • 

1'* debt : 2*^ debt :: !•* present worth : 2"^ present worth. 

Ex. 2. Find the present worth of £838, due 19 months hence, at 3 
per cent, simple interest. 

* Since the interest of £100 for 19 months, at 3 per cent 

= £(i8x3) = £V=.£4j, 

/. £104J : £838 £100 : required present worth, 

whence, required present worth = £800. 

Ex. 3. What is tlie value, nt IG years of age, of a legacy of £1000 
payable at 21 years of age, allowing simple interest at 4 per cent ? 

• Since £100 at 4 per cent, simple interjst will in 6 years amount to 

£7 20, therefore the present worth of £120 due 5 years hence will at that 
rate be £100. • 

Hence £120 : £1000 :: £100 : required value, 

whence, required valu 9 = £8d3. 6s. 8d. 


. DISCOUNT. 

169. •Rule, “ Find the interest of £100 for the given time at lha 
given rate per cent., and state thus : i 

.£100 + its interest for the given time at the given rate per cent. : given 
sum :: interest of £100 for the given time at the g^ven rate par ceni : 
discount required,” 
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Er. 1, Find the discount of £500,, .due 9 months hence, at 4 per 
cent, per annum. > 

Proceeding accordingito the alk>ve Rule, 

The interest of £100 for D months at 4 per cent. = £3; therefore 
proceeding according to the Rule, 

' £103 : £500 :: £3 : required discount, 

■whence, required discount™ £14. lls, 

The reason for the ^abovc process is clear from the consideration, tliat 
£3 is the interest for 9 months, at 4 per cent., of £100, the present worth 
of £103 due at tlic end of that time ; and consequently we haVc 

debt : 2"** debt :: discoufit on 1'* debt : discount on 2”‘^del>t 

Ex 2. Find the discount on £1000, due 15 months hence, at 5 per 
cent, per annum. ^ 

The interest of £100 for 15 months at 5 per ccnt.-£G. 5s. ; 

**. £106. 5tf, . £1000 :: £6. 5s. : required discount, 
whence, required discount- £50. Ws. 5\}d» 

♦ Ex. 3. Find the discount on £127. 2jf. for half-a-year at 5 per ceiii*.. 
£100 J : £127i\ •• ’ recpiired discount ; 

whence, required discount -- £3. 2#. 

Note 1. Discount -given sura iess Present 'Worth ; Present Worth- 
given sum iess Discount. 

Note 2. In the discharge of a tradesman s bill it b usual to deduct 
interest instead of discount ; tV-us, if B contracts with A a debt of £1(T0, 
A giving 12 months' credit, it is usual in business, if the interest of mor.^y 
be reckoned at 5 per cent. ])cr annum, and the bill be discharged at once, 
for A to throw off £5, or for A to receive £95 instead of £100 ; but if 
A were to put out the £9f at I per cent, interest it will not amount, to 
£100 in 12 months; therefbre such a proceeding is to the advantage of 
B : the sum of moitey which in strictness ought to have been deducted, 
was not £5, the interest on the whole debt, but £4. 15,^. 2£(/., the interest 
pf the pi-csent worth of the debt, i. e. the discount. * 

Note 3. Bankers and Merchants iu discounting bills calculate in- 
terest, instead of discount, on the sum drawn for in the bill, from the 
lime of their discounting it to the time when it becomes due, adding 
TRitBc DA-rs OK QRAGS, which doys vrt allowed in England after the time 
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a bill is NOMiKTjiLLT due, before it is lcoally due ; which Is of couise an 
additional advantage. When a bill is payable oa demand, the days of 
grace are not allowed. ** « 

Note 4. If a bill, without the days of grace, should appear to be due 
on the 31 st of any month which contains only 30 days, the lost day of 
that month, and not the first day of the next. Is considered as the day 
which the bill is due. Thus a bill drawn ou* the 31st of October, at 4 
months, would be really due, adding in the days of grace, on tlic 3rd of 
March. Also bills which fall due on a Sunday, are paid in England ou 
the previous Saturdoy. 

Ex. A bill of XI 000 is drawn on F<^). 10th, 1(V)1, at 7 months' date ; 
it is discou^ed on the 8th of July at S per cent. What does the banker 
gain by the transaction ? * • 

The bill is legally due gn Sept. 10; and from July 8 to Sept. ID are 
73 days. • 

£. 

The interest of XIOOO for that time-- 10 , 0 

The true discount 0 . 18f^ 

.*. the banker's gain 


Ex. LXI. 

Find the Present Worth of 


(1) 

X-83. 10.y. due 1 year hence, at 5 pe 

(2) 

X2S2. IDs. 3(1. 


...... 3t* 

(3) 

£(;7G. ISf. 4d. 

... 0 months... 

-^3 ■ 

(4) 

£284. la*. 

... 0 

3i . 

(5) 

;e4(J0. 10s. • 

...7 

4 

(6) 

X300 

.. 7 

-n 

(7) 

£572 

...8 

...... 3} 

(8) 

X12C1. U. 

...1 

i; . 

(9) 

£35 

...4 

4V 

(10) 

X1250 

...3 

3.V 

(11) 

X2110 / 

..11 

e' 

02) 

• x275. 6s. 8d. . 

..15 

4 


[interest. 


(13) X918 ... 4 years 5 : 

(14) X500 ...10 months 5J 

(15) SOOgs. .. 20 years 5^ 

(16) X2197 ... 3 yean 4 eompotuid intdresf 
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2, Find the Di^nnt on ^ 

(1) A*(i3. Qg. 8d. due 4 months henre, at 4 per cent, per annum, 


[[simple interest 

(2) £1380. 7s. 6d. 9 3 

(3) £107. 6s. ... 6 6 

(4) £125. 10s. ... 3 3i 

’ (5) £487 ... 5 3i 

(0) £340 ... 5 *. 4 

(7) £3640 ^ ...10 4f 

(0) £813. 9s. ' ... IJyear 4J 

(9) £260. 16s. ... 17iimonth8 6 

(10) £55 ...UCdpys 4J 


(11) A bill of £049 is dated on Jui)e 23, 1863, at 6 mouths, and is 
discounted on July 8, at 3^ per cent. ; what does the banker 
gain thereby 1 

(12) Find the true discount* on a bill drawn March 17| 1863, at 3 
months, and discounted May 2, at 6j per cent. 

(13) Find the simple interest on £646 in 2 years, at 3| per cent, 
per annum ; and the discount on £683. 3s. due 2 years hence, 
at the same rate of interest. Explain clearly why these Cwo 
sums are identical 

(14) Explain the difference between Discount and Interest 

Five volumes of a work con be bought for a certain sum, 
^ payable at tlie end of a year; and six volumes of the same 
work can be bought for the same sum in ready money : wlmt 
is the rate of discount ? 

(15) A tradesman market his goods with two prices, one for ready 
money, and the other for one year's credit allowing disco^Jfit 
at 6 per cent. ; if the credit price be marked at £2. 9«., what 
ought to be the cash price ? 

^ STOCKS. 

170. If the 3 per cent, consols be quoted in the money-market at 
96^, the meaning of this is, that for £96. 7s- Gd. of nioney a person can 
pillxihase £100 stock, for which he will receive an acknowledgment which 
will entitle him to half-yearly dividends from Government, at. the rate 
of 3 per cent, per annum on the stock held by him. 

. Similarly, if shares in any trading company, which were originaUy 
fixed at any girai amount, say £100 each, be advertised in the ahare^ 
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market at 86, the meaning of ih^ is# that for £86 of money one «hare 
be obtained, and the htlder of such share will receive dividends at 
tthe end of each half-year upon the £l00 shares accorditij; to the state 
of the iinanccs of the company. 

DnF. Stock may therefore be defined to be the capital of trading 
companies ; or to be the money borrowed by our or any other Gm^err 
ment, ai so much per cent., to defray tlic expenses of the nation. 

The amount of debt owing by the Governnit^nt is called the Natioital 
Debt, or the Fcnds. Tlie Funds represent the ^credit of the country, 
which is bound to pay whatever debts are contracted by its Government, 
The government. ho\Aever, reserves to itSelf the option of paying off tho 
principal vit any future time whatever; pledging itself, nevertheless, to 
pay the invest on it regularl^«ut fixed periods, in the mean time. 

From a variety of causes tho j)rice of stock is continually varying. A 
fundholder can at any time convert hb stock into money, and it will de- 
pend upon tlie pi ice at which he disposes of bis stock, os compared with 
that at which he bought it, whether ho >^ill gain or lose by the trans- 
action. 

J^ote 1. Purchases or sales of stock are generally made through 
Brokers, who charge £J, or 2^. C</., per cent, upon the stock bought or 
sold : so that in practice, when stock is bought by any party, every £100 
stock costs that party £y more than the market-price of the stoc k : and 
when stock is sold, the seller gets less for every £100 stock sold than 
the market-price. ® 

Thus, tho actual cost of £100 stock ^n the 3 per cents, at 04J^, is 
£(94J + 1), or £1>4;5. The actual sum received for £100 stock in tlie 3 per 
cents, at 94 J, is £(94J - J), or £94. ^ 

Iruless the brokerage is mentioned, it need not be noticed in working 
examples in stocks. 

JVote 2. When the price of £100 stock is £100 in money, tho stock is 
said to be at par. * • • 

When the price of £100 stock is more than £100 in money, tlie stock 
is said to be at a premium. 

When the priceof £100 stock is less than £100 m money, the stock is 
said to be gt rf discount. * 

All examples in Stocks depend on the principles of proftortion : those of 
most frequent occurrence will be now explained. 

9 

Ex. 1. Required the sum which will purchase £lo00 in the 3 per 
cents, at 82. ^ 


13 





242 


aritbmetio. 


Ill this case £100 stock costs £82 in tiioney i 
/. £100 stock : £1600 stock :: £82 money^t required sam of money; 
whence, ^required 8un\ of money - £1280. 

Ex. 2. What amount of stock in the 8} pet cents, at 00 will £4060 
purchase ? 

^ II this rase £90 money will purchase £100 stock ; 

£90 : £4060 :: £100 stock : required amount of stock ; 
whence, required amount" of stock - £4500. 

Ex. 8. If I buy £1620 3 per cent consols at 93];, and pay £} for 
i)rokenige, 'what docs it cost mej 

Every £100 stock costs me X(93} + J), or £93 J ; 

£100 stock : £1620 stock :: £934 •’ required sum of ilidney ; 
whence, required sum of money ? £1419. Cut, 

Ex. 4. ^Vhat sterling money shall I receive foi £1920. 13 a’. 4d, in the 
3J per c<*nt8. at 90 brokerage being £J per cent ? 

£100 stock realizes £(98j — J) X'OBJ ; 

£100 stock : £1920J stock £982 * required sterling money; 

« whence, required sterling money XIBOG. 13.v. 2d. 

Ex. 6. If I invest £7927. 10.». in the 3 per cents, at 94^, Mhat annual 
income shall I receive from the investment ? 

For every £94]} I got £100 stock, and the interest on £100 stock is 
£3 ; therefore for every £94^ of money I get £3 interest : 

.'. £942 • i7927. 10# :: £3; required annual income; 

whence, lequired annual iucomo-^ £262. 

Note 3. If it bo require^J to find the income arising from a certain 
quantity of stock, it is merely a question of simple interest. 

4. It may be noticed in the above examples, that when the 
question was simply to find amount of stock, or money realized by salo of 
stock, the 3, 4, or other ra/e po^" cent, never entered into the statement/ 
and when the question was' simply to find income arising from any sum 
invested in the funchi, then the £100 never entered into the htatement. 

Ex. 6. Wliich is the best stock to invest £1000*in, the 3 per cents. 
atsBO}-, or the per centa at 98.J ? 

In the first case, 

every £89 J of money gives £3 interest ; 

3 8 

every £1 of money gives £^ , or £ interest. 





In th« Mcond caoe, * , 

every .£98| (f money gives interest ; 

every £1 of money gives , or interest ; 

6 7 

and comparing the fractions and , 


since 7 ^179 i8>6 x 19J, 

the 2"*^ fraction is greater than the and themfore the 2*^ investment 
the best. 

Ex. 7. How much stock can be pi^hased by the transfer of £2000 
stock froih^lie 3 per cents, at 90 to the 3.} per cents, at 90 ; and what 
change wilM)© effected in incoAe by it ? , 

In order to find how nn^ch stock at 90 can be purchased for £2000 
stock at 90, we must consider tliat thc^higher the price of the stock the 
1(‘88 will the quantity of it produced be by the purchase, so that we must 
state as follows ; 

96 : 90 :: £2000 stock : required amount of stock, 

• whence, required amount of stocks £1875. 

Income in first case = £00, income in second cases £65. 12s. 6d.; 
income is increased by £5. 12s. Od. 

Note 5. All questions of the transfer of stock from one kind to 
unpther, belong to the Rule of Three Inverse. 

Note 0. The last question might have b^n worked Uios : first sell 

the stock at 90, and then invest the proceeds in Ql per cents, at 90. 

Ex. 8. A person purchases £1000 3 per cent, consols at 97j»an<l sell^ 
out again when theyVavo sunk to 83}; how maeh does ho lose by the 
transaction ? 

He loses on every £100 stock J(97J^-83}), or £ldf ; 
his total 1 o88=£(13} x 10)=£ld6. 6e, * 


Ex. LXII. 

1. Mfid tne quantity of stock purchased by investing : 

(1) £285(V in the 3 per cents, at 75. 

(2) £712 in the ^ per cents, at 89. 

(3) £504 in the 4 per cents, at 90. 

(4) £883. 5 fl. in thd 4 per cents, at 93. 
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(5) £3741 in the 3J per cents, at 

(6) £500 in the 3 per cents, at 83|. ^ 

(7) £800 in the d per cents, at 75j-. 

(8) £4311. 8#. iki. {n the 3^ per cents, at 85}. 

(0) 2000 guineas in the 3^ per cents, at 04. 

[10) £2353 in the 3 per cents, at brokerage } per cent 

[11) £3277 in the 4 per cents, at 105 J, brokerage J per cent. 

[1 2) 10000 guincosrin the d| per ksflnis. at 99^, brokerage J per cent 

2. Find the value* in sterling money of 

(1) £2600 in the 4 per cents, at 03. 

(2) £1920 in the 3 per cents, at 77J. 

(3) £3000 in the 3^ per cents, at 92^. 

(4) £2240 in the 3J per cents, nt'81 J. 

(G) £3416 3 per cent. Mock at 00 pej cent. 

(6) £1743 3J per cent, stock at 02 J per cent. 

(7) £2675 4 per cent, stock at Ol^ per cent. 

(8) £1000 4 per cent, stock at 97g per cent, brokerage J per 
' cent. 

(0) £2153. 10s. bank stock at 188*^^ per cent., brokerage J»peF 
centt 

3. Find the yearly income arising from the investment of 

(1) £1008 in the 3 per cents, at 84. 

' (2) £5580 in the 4 per cents, at 93% 

(3) £1138. 5fl. in. the(.4j per cents, at 02. 

(4) £16;38 in the 4J^ per cents, at 1)3 J. 

(5) £2000 in the 3 pA* cents, at 88.] . 

(6) £3425. 15s. 2d, in the 3 per cents, at 9t^. 

(7) £4788 in the 3]^ per cents, at l05. 

(8) £3500 in the 3 per cent, consols at 94 J, brokerage I per 

cent. * 

(9) 5000 guineas In the 3] per cents, at 102§, brokerage J per 
cent. 

. 4. M'hat sums of money must be invested in the undermentioned 
in order to produce the following incomes ? 

^ (1) £60 in the 3 per cents, at 85. 

(2) £288 in the 3 per cents, at* 67. 

(3) £70 in the 3^ per cents, at 90. 

(4) £83. 2fl. 6 c, in the 41 per cents, at D-k 



(5) Jt&l in the 4) per at 74|» brokerage ^ per 

( 6 ) £87. l(k. inti^/pereettt&atOi^^brokerefe^peroSat 

5. At what rate per cent^will a )»er8on rv^ivte intereeb who inveeta 
his capital f 

(1) In the 3 per cents, at 91. 

(2) In the 3}^ per cents, at 04 

(3) In the 4| per cents, at 90^, brokerage } per oeht. 

(4) In the 6 per ccnt8.»at 102^, brokerage } per cent. 

G. If £7927. 10s. be laid out in purchasing^ per cent stock at 
what annual income will be derived from this investment, after deductil^ 
an income-tax of 7d, in the pound ? • 

7* A ^rson invested money in the ft per cent, consols w'hen they ware 
at 90, andsome more when ^ey were at 80; find the rate of intereait he ^ 
obtained in each case, and the advantage per cent, of the second pusshasa ^ 
over the first. • * * « * 

8. Find the income which will tie derived from a capital of £2000, if 
?,tlis of it be invested in the 3 per cents, at 98, and the remainder in the 
3J per cents, at par. 

^ 9. If a person receives 4^ per cent interest on his capital by Investycig 
in the 3^ per cents., what is the price of the stock, and how mudb stock 
tan be purchased for £1200 ? 

10 flow muck money must a broker invest in the funds when ooir^ 
sols are at 90, so as to procure the same income as if he hod invested £H0flt 
when consols were at 99t 

11. A person bu^£500 stock at 98J^ and sells out at 103 ; wlUKt 
he gain by the transaction ? 

12. A person invests 9000 guineas ii/tlie 3 per cctite. at 81, and 

out wheu they hav<^ sunk to 67f ; how much does be lose hf the Hiaiui^ 
action ? v • 

13. When £100 stock may be purchased in the 3 per cents, for £89|, 
at what rate may the same quantity o^ stock be puidiaeod in the 3}^ per 
ceifts. with equal advantage ? 

14. A person invests his shore of a Ugaqy of £f000« which is a tUrd^ ; 

in the 3 per cents, at 88| per cent, find his half-yearly dividends. ^ 

15. A person transfers £1000 stock from the 4 per cents, at 00, tcutipb 1 
3 per cents, at 72 ; fi&d the alteration in his income. 

16. What incomes will £5000 of per cent stodk, and 
sterling invested in the 3b per cent stock at 102}, rs^^t^y 
dace? 
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17*, Find ^he income produced hy £12000 of 3 per cent stock ; and 
Its sterling value, Mrhcn the stocks are at 9^. i 

18. A person tran^m £3000* stock from the 3 per cent, consols at 
803, ^ reduced 3} per cents, at 08} : find what quantity of the latter 
he will hold, and the alteration in his income. 

10. Wlilch is the best stock to invest £10000 in, the 3 per centa. at 
S5}, or the 4 per cents at 101 ? 

20. A person invests J^037. 10s. in t}ie 3 per cents, at 83, and when 
the funds have risen 1 ^er coni he transfers his capital to the 4 per cents, 
at 90 : find the alteration in his income. 

21. Which is the better in\c8tincnt, the 3J per cents, at 96, or the 
4 per ce^ts. at 111, and what is the difference per cent, between ^them ? 

22. If £512 be invested in the 3 per ^ents. at 90, what «i»ill be the 
holi^early interest, after deducting an income-tax of 7d. in the pound? 

23. Ho^ much in the 3 per cents, at 90 must be sold out to pay a 
bill of £1054, 9 months before it beCbmes due, real discount being allowed 
at 4| per cent per annum 7 

24. Which is the better investment, £1890 in the 34 per cents, at 87, 
OT in railway shares at £89 per share, the dividends in the latter case 
being 32 per cent, on the sum invested 7 

25. A person has £*2950 in the 3 per cents, at 834 * ^'ben the funds 
have fallen 24 per cent., he transfers his capital into the 5 ])er cents, at 
106 ; find the iteration in his income. 

26. ,, Which would be the best investment^ 3 per cent, stock at STJ, or 
tbares at £233 each, on ea^h of which a dividend of £7. 13d. 4r/. is paid 
aitnuallyl Wliat sum must lie invested in the former to produce an 
i^ual income of £460 7 and Awf^at in the latter 7 

27. If the 84 per cents, be at 91, how much must a person invest in* 
0fderi4hat he may have a yearly income of £460, after paying 7d. in the 
pound for income-tax 7 

28 . The dividends on a rertffin amount of 3 per cent, stock accun\n- 
lated in 13 yoare to £3081. *How much stock was there, and what will 
U be worth if the 8to^*k be sold at 79|r 7 

29. A person possesses £3200 3 per cents., which be sells at OOf: he 
invests the proceeds in railway shares at £56 a share, which sha^ pay 5 
per cent* interest on £45, the amount paid on each share. How mu6h is 
hii tocouie aJiUMEud by the transaction 7 

r If { luy^jout £1911 in the purchase of 3 per cent, consols, whto 
riMjf ore at 7^* at what price should 1 aell out my stock again uTorde^ 
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to realize on the whole a gain of £150, after having paid }th per cent for 
commission on each tranaagtidn ? * 

31. A person had £10,000 in the 3 per cent. South Sea Annuities, and 

the Goveri^ment offered to give £110 bearing interest at the rate of 2i per 
cent, for evciy £100 of these annuities, or to pay the £10,000 in cash on 
a certain day. The latter proposal was preferred, and on the moneys 
being paid it was re-invested in consols at 03 How much wOuM ha 
have lost in income had he accepted the first proposal, and uhat will ho 
now gain by the new investment? * 

32. What sum would be saved annually if \he interest on a public 
debt of £4,000,000 were reduced from 3.] per cent to 3 per cent ? If in 
consequence the price of this stock ft^ fiom £101 to £953, how much 
would tKj^wliole property of Uie fundholders be diminished ? 


PROFIT AND LOSS. 

171. Dkf. All questions in Arithmetic which relate to gain orlbil 
ia mercantile transactions, fall under the head of Profit and Loss. ^ • 

Examples in Profit and Loss are worked by the principle q/* Proportion: 
various examples will now be worked out by way of illustration* 

£x. 1. If a cask of wine containing 84 gallons cost £112.5#., what 
is gained by selling it at 31#. 6d. per gallon? ^ 

The gain - soiling price kss^fitsi cost ; ^ 

the selling price - (31 J x 84)# ~£132. 6v,; 
therefore the gain = £132. i^s -f£112. 5#.- £20. 1#. 

Ex. 2. A ream*of paper cost me 21#. Gd., wliat must 1 sell it at, so as 
to realize 20 per cent. ? 

The reasoning in this case is. If £1(}0 gain £20, or produce £120, 

^'ill 21#* Cd. produce? • « 

£100 : 21#. Od. £120 : required amount in pounds, 
whence, required amount = £1. 5s, OJd. 

Ex. 3« *If l^uy hay at £4. 10#. a ton, wliat must I sell it at to*]ois ^ 
15{>ercent.? , 

In this case, every £100 would realize £(100-15), or £85 ; 

£100 : £4. 16#. £85 : required amount in pounds, 

whence, required amount «= £4. 1#. ; 
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Kx. 4« A man buys S3 geese for £10; at hojr mucb por head most 
he seirthem to gain 10 percent, on his oufiaj^? 

Ii: this case, ^ « 

£100 : £10 :: £110 ; selling price of the geese in pounds, 

whence, selling price = £11, 
selling price of each goose = £JJ = G^. Oc?. 

Ex. 5. A person buys shares in a tailway when they are at £10}, 
£15 having been paid, and sells them at £32. 9s. when £25 has been 
paid : how much per c(Sit. does he gain? 

He buys each share at £19.1, and he afterwards pays upon it 
£(25 — 15), or £10; therefore at*^io time he sells, ho has paid on each 
share £29. Khr.; therefore by selling at £32. 9s. he gains on eac}; X‘29. 10s. 
which he has paid (£32. 9tf.r-£29. 1 Or) =1:2. lOr ; 

£29} : £100 :: £218 • gain per ce at, in pounds ; 
whence, gain per cent. --£10, or gain is 10 per cent. 

Ex. 0. What was the prime cost of an article, wliich when sold for 
12s., realized a profit of 20 per cent.? 
c Here what cost £100 w’ould be sold for £120 ; 

£120 : ]2r :: £100 : prime cost in potmds, 
whence, prime cost=£l -- 10.y. 

If the above example had been, “ What was the prime cost of an 
article, which wlien sold for 12r, entails a loss of 20 per cent.?" 
then £80 : 12r :: £100 : prime cost in pounds, 
whence, prime cost=£x“15r 

Ex. 7. If hy selling a hoVse for £40 I lose 20 percent, what must 
I have sold him for so as to gain 10 per cent. ? 

Here what would cost me £100 must be sold in one case for £*80, and 
in the other for £110; and therefore we get this statement; selling price 
of £100 in 1** case : sellingrpricb of horse in 1”* cose selling price rof 
£100 in 2"^ case : soiling price of horse in 2"^ case ; 

or £80 : £40 £110 : selling price in pounds ; 

whence, selling price = £55. ^ 

Ex. 8. A grocer buys 3 cwt of sugar at 8d. a lb., 2 cwt. of sugar at 
1Q{d. a lb., and 2} qrs. of sugar at Is. a lb. ; and mixes them : he sella 
4 cwt. of *the mixture at dcL a lb. What must he sell the remainderxat, 
in order to gain 25 per cent on his outlay ? 
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^ iC. ». <«. 

3 cwt., or 3361b8.;^at*C6?. a Ib.^ cost 8 . 8.0 

2 cwt, or 224 Ibs.^ at 10^ ajb., cost ...... 9 , 10 . 0 

2} qrs,, or TOlbs., at U. a lb., cost *.... 3.10.0 

630 ibs. cost . .21 .14.0 

In order to gain 25 por cent, on ;C21. 14r., it must realize £27- Od ; 

£. r d. 

/. he must sell 630 lbs. for ... 27 . 2 . G 
but he sells 4481bs. for* .. 16 . 16 . 0 

by Subt" he must sell 1821bs. for ... 10 . 0.0 

.1 * 11 r ^18. 0?. Crf. j 

lie must sell 11b. for — , or 

Ex. LXIII. • 

1. Bought 5 cwi. 3 qfs. 14 lbs. of chccsc at £1. 12s. per cvvt., and 
sold it again for £2. 0>‘. 8d. per cwt. What was the gain upon the whole ? 

2. If 5 cwt. 3 qrs. 14 lbs. be bought for £0. 6«. and sold for £11. 18s. 1 Id. 
what is the rate of gain per cwt. ? 

3. Find the total value of 43 articles at £4. C«. 8d. each, 57 jit 
£A. 8s. 6d. each, and 4 at £13. 15«.4d. each. What is gained or lost by 
selling them at the rate of 3 for £28 ? 

4. A person buys 400 yards of silk at £80, and sells 300 yards at 

5r. Gd. a yard, and the rest, wdiich is damaged, at 2«r. a yard ; hiid liow 
much per cent, he gains or lo.sc8. • 

5. A grocer buys 2 cwt of sugar at Gd. pop pound, and 4 cwt. at 4Jd.; 
he sells 3 cwt. at .5 .id. ])cr pound ; at w'hat rate per pound will ho be able 
Ur sell the remainder so os neither to giun ^or lose by the bargain 1 

G. If a commoditpr be bought for £3. 8^. 5d. a cwt and sold for 8d. a 
lb., find the rate of profit per cent. 

7< Bought goods at GId. per pound, and sold them at £4. 10s. per cwt.; 
wl^t is the gain or loss per cent. ? * , 

8. An article which cost 3^. Gd. is sold tor 3s. lOJd. f find the gain 
per cent 

9. Goods were, sold at 12 guineas, at a profit of 22}f per cent ; wliat 

was the prime cost ? • 

10. If a tradqisman gain 5s. Gd. on an article which he sells for 22s. 
what is his gain per cent 1 

*11. A man sells a horse for £24 12s., and loses £18. per cent on whai 
the hcMflae cost him ; what was the original cost? » 
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12. By selling on article for 5#. a person loses 5 per cent ; what was 
the prime cost and wlmt must he sell it at gain 4^ per cent? 

13. The cost price of a book k 6t. ; the expense of sole 5 per cent, 

upon the cost price ; and the profit 26 per cent, upon the wjiole outlay : 
find the selling price of tlie book. 

14. If by selling an article for £25. 10^. 8 per cent, be lost what per 
cent. 18 gained or lost if it be sold at £38 ? 

15. 1 bought 300 she^ at £2. 2«. a^head ; their food cost me 58. 6d.- 
a-head : 1 then sold them at £2. 88. (kL a-head. Find my whole gain, and 
also my gain per cent 

16. A person having bought goods for £40 sells half of them at a 
gain of 5 per cent. ; for iiovv invch must he sell the remainder so as to 
gain 20 per cent on the whole ? 

17. A vintner buys a cu.sk of wine containing 36 gallons at 108. per 
gallon ; he keeps it for {bur years, and then finds4hat he has lost 6 gallons 
by leakage ; at what price {>er gallon must he sell the remainder in order 
that he may realize 20 per cent, upon his outlay ? 

18. A person rents a piece of land for £120 a year. lie lays out 
£625 in buying 50 bullocks. At the end of the year be sells them, 
having expended £12. 10.y. in labour. How much per liead must he giin 
by them in order to realize his rent and expenses, and 10 per cent upon 
his original outlay 1 

19. A grocer mixes two kinds of tea which cost him 38. 8d. and 
48. id. per lb. respectively ; wliat must be the selling price of the mixture 
in order that he may gain 15 per cent, on his outlay ? 

20. A person has goocis ^^''oith £30; he sells oiie-lhird of them so as 
to lose 10 per cent. ; what mi^t he sell the remainder at so as to gain 20 
per cent, on the whole ? 

21. I buy a house for 500 guineas, and sell it immediately at a profit 

of 30 per cent. ; what do 1 receive, supposing the expenses of the sale to 
be 5 per cent. ? ^ 

22. The prime cost of rf’ 76-gallon cask is £23. 128. Od.. but 13 gallons 

are lost by leakage 9 gallons of water is then mixed with the remainder, 
and it is sold at 78. Gd. a gallon. Find the whole gain, and also the gain 
fer cent. *. 

** 23. A stationer sold quills at ll8. a thousand, by w hich he cleared § 
of the money ; he rataes the price to 138. 6tL What does he clear per cent, 
by the latter price ? 

,^24. A person sold 72 yards of cloth for £8. 148. ; his profit being* the 
'cost of 11*52 yards : how much did he gain per cent. ? 





25. A smuggler buys 6 of tobacco at la. dd per lb. ; he jneets 
with a revenue-officer^ who ^iaes Jrd of it : at wh^t rate per lb. must he 
(kU the remainder^ so aa, Ist, neither*to gain pr lose ; 2ad, to gain 6 
guineas ; and 3rd^ to gain cent, per cent ? 

26. A person expends £3000 in milway shares at 35^^ per cent, dia* 

count, and sells them at par ; what does he gain by the transaction, and 
what per cent. ? ^ 

' 27. A w'ine-mcrchant bough^l 4i pipes of wine, which having received 

damage, he sold for £1120^|, thereby losing 20 per cent. ; find the cost 
of the wine per pipe, and the selling price of it per gallon. 

28. A form is let for £96 and the va^uo of a certain number of quar- 
ters of wheat. M^hcn wheat is 38«. a qsiurter, the whole rent is 15 per 
(^nt. lower dhan when it is 56«. a quarter. Find the number of quarters 

wheat which are paid as part of the rent. * 

29. A man having bought a lot of goods for £150, sells Jrd at a loss 
of 4 per cent. ; by wliat increase per cent, must he raise that selling price, 
in order that by selling the rest at the increased rate, he may gain 4 per 
cent, on the whole transaction ? 

30. A person bought a French watch, bearing a duty of 25 per cent, 
and* sold it at a loss of 5 per cent ; had ho sold it for £3 mores he w'oulcl 
have cleared 1 per cent, on liis bargain. What had the French maker 
for it ? 


DIVISION INTO PROPOKTIONAL PARTS. 

* 172. To divide a given number into jpcfts which ehall be prfgxyrtional 
lo certain other given numbers. 

This is merely an application of the Rule of tThree ; still it may be 
well to state a general Rule, by which examples which come under the 
iboye head may be w’orked. ^ . 

Rule. State thus : " As the sum of th# given parts : any one of 
them :: the entire quantity to be divided : the corre8jk>nding part of it** 

This statement tfnust be repeated for each of the parts, or at^ all 
events for,all*but the last part, which of course may either be found by 
the Rble, or by subtracting the sum of the values of the other ports front 
the entire quantity to be divided* 

Ifix. 1. Divide 40 guineas among A, B, and C, so that their poN 
tions may be as 7, Ilf and 14 re^ecUvely* 



252 


ABltHHBTIO. 


Ifroeecdittg according to the Rule givm alxnre, 

32 : 7 :: 40 guineas : A s share, 

32 11 :: 40 guineas : R's share, 
whence A*s share =>X9. 3#. 9d., and R’s sliare -X‘14. 8s. 9ci. 

/Ts share may be found from the proportion 

32 : 14 :: 40 guineas : C s share ; 
whetice C*8 share ^£18. 7s. (W. ; 

or by subtracting £9. 3^. 9d. + £14. 8#.. 9d., or £*23. 12s. 6d. from £42, 
which leaves £18. 7#. C^/., as aljove. 

The reaeon for the above process is clear from the considciation, that 
40 guineas is to be divided into 32 parts, of which ^ is to have 7 
parts, n, and C 14. 

Ex. 2. Divide? £11000 among 4 persons, A, Ji, C, i>, in the propor- 
tions of J, J, 1, and J;. 

Sum of shares ~ J J ; 

‘ Ji • J Xl 1^100 : As share in pounds, 

whence As share == £4285. 14#. 3^d, 

Similarly, 

H’s share £1:057. 2#. JO’fd., C’s share - £2142. 17#. 2fd» 

• 7/s share -£1714. 5# Bid. 

Ex. 3. Divide £45000 among A, R, C, and D, so that A's sliare : B* 
share :: 1 : 2, /i’s : Cs :: 3 and C*b : D’s 4 : 5. 

In this case, v 

it's share ^2 As share, 3 r*s share— 4 B*s share, 

4 il’s ^hare - 5 C s share ; 
wc have C s share =5 B's share - J A*s share, 
and D’s share - } Cs share = As share ; 

A*a share + B's share + C's share + D's share 
= As share x (1 + 2 + g 4- 
= 9 A*s share ; 

As 8hare=£5000, R8=£10000, (rs=£13333. C#. 8dL, 
jys^ £16666. 18#. 4d 
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FELLOWSHIP* OR PARTNERSHIP. 

173: Def. Fellowship or Partneaship is*a method by which the 
respective gams or losses of partners in any mercantile transactions are 
determined. 

Fellowship is divided into Simple and Compound FEnLO^-suip : In the 
former, the sums of money put in by the several partners continue in 
the business for the same time} in tlic luttef, for different periods of 
time. • 

. SIMPLE FELLinVSIlir. 

174. Examples in this Rulifare merely particular applications of the 

Rule in Art. (172), and that Jlule therefore applies. 

• • 

Ex. 1. Two merchants, and form a joint capital; ^4 puts in 
X‘24t), and B i:3G0 : they gain £80. How ought the gain to be divided 
U‘twcen them ? 

£(240 + 300) : £*?40 £110 : A*» share in pounds, 

whence, A's share - £‘32, and .’. B*» share- £48. 

Note. The estate of a Bankrupt may be divided among his creditors 
by the same method. 

Ex. 2. A bankrupt owes three creditors, Ay B, and C, £17'^, £210, 
and £20.*^, respectively ; his property is worth £422. 10#.: wlmttiught 
they each to receive ? » • 

£•6.50 : £175 £422 J : /4 s share, 

£650 : £210 :: £422.J : share, 

whence .4*8 sWe - £113. 15#., £18 shares £130. 10#.; 
k C's share - £172. 5#. 


COMPOUND FELLOWSHIP. 

« 

175. Rule. Reduce all the times into the same dcnominutioit, 
and multiply eacli^man's stock by the time of its continuance, and then 
^tatc thus : 

As the sum of all the products : each particular product :: the whole 
quantity to be divided : the corresponding Kharc." 
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£c. 1. A and B enter into partnership ; A contributes £9000 for 9 
months, and B £2400 for 6 months, they gain £1150 : find each man'f 
share of the gain. 

Proceeding by the Rule given above, 

£(9000 X 9 + 2400 x 0) : £(3000 x 9) £1150 : A's share of gain, 

or £41400 : £27000 :: £1150 : J's share of gain, 

and £41400 : £14400 :: £1150: Ba shai-e of gain ; 
whence, A*a shara - £750, and B'a sliarc - £400. 

The reaeon for th* above proeeee is evident from the consideration, 
that a stock of £9000 for 0 months would be equivalent to a stock of 9 
times £9000 for 1 month ; and one of £2400 for 6 months, to one of 6 
times £2400 for 1 month : heneb, the increased stocks being considered, 
the question then becomes one of Simple JF^llowship. « 

Ex. 2. There were at a fciist 20 men, .90 women, and 15 servants;^ 
for every 10«. that a man paid, a w*oman paid G«., and a servent 2a. ; tlie 
bill amounted to £41 : bow much did each man, woman, and servant 
pay? 

20 men at lOa. each - 200 at la., 90 women at (?«.=: 180 at la., and 15 
servants at 2a. = 30 at la. ; and 200+100 + 30 - 410. 
fience we have 

410 ; 200 £41 : 20 men's share (in pounds) ; 

410 : 180 :: £41 : 90 women's share (in pounds) ; 

410 : 90 £41 : 15 servants' share (in pounds) ; 

• 20 men's shares ~ £20, 90 w'onien's shares =-£18, 

and 15 servants* shares ~ £9 ; 
each man paid £1, cacli woman 12a., and each servant 4a. 

EQliATION OF PAYMENTS. 

170. Dkf. When a person owes another several sums of money, 
duo at diffen*nt times, the^dlule by which we determine the just time 
when the whole de!)t may be discharged at one payment, is called the 
Equation op Paymeni-s. 

It is assumed in this Rule that the sum of the interests of 
the several debts for their respective times equab the interest of the 
sum of the debts for the equated time, 

Rulb. ** Multiply each debt into the time which will elapse beforo 
it becomes due, and then divide the sum of the products by the sum of 
the debts ; the quotient w^ill be the equated time required.'* 
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Ex. 1. A owes B XliM), wl^reof X40 is to be'paid in 3 tnonUi^ utd 
in 5 months : find the equated time. • 

Proceeding according to the Rule given above^ 

then* (40 X 3 + 60 X ft ) =r (40 + 60) X equated time In months, 
whence, equated time = 4( months. 


The reaeon for the above proceee, in accordance with our aa8UTnpth>n, is 
clear from the consideration tbat^ the sum of the interests of £40 for 3 
months, and £60 for ft months, ii the same as the interest of £(120-1-300), 
or £420 for 1 month ; if therefore A has to pay sClOO in one sum, the 
question is, how long ought he to hold it so that the interest on it may 
be the same as the interest on £420 for 1 ^onth. The statement tlicrefora 
will be thfs # 

I £100 : £420 :: 1 monifh : required number of months ; 

whence, reqyire^ number of months ' 4 months ; 
which is evidently the equated time ^of payment, and agrees with the 
result obtained by the Rule given above. 


Ex. 2. A owed B £1000, to he paid at the end of 0 months; he 
pays however £200 at the end of 3 months, and £300 at the end of 8 
mcftiths : \vhcn was the remainder due ? ^ 

]n this case, 

(200 X 3 + 300 X 0 + 500 x number of months requirtid ) - 1000 x 0, 
or ftOOx number of months required -6000; 
w hence number of months required - 1 ^ 


Ex. LXIV 


.1. A company of militia consisting of g2 men is to he raised from 3 
towns, which contain respectively IftOO, 7000, and 9500 men. How 
many must each towif provide? , 

2. Divide £17. 11s. 9d. into two parts w'hich shall be to each other 
as ft : 16. • 

*3. Divide 4472 into parts which shall bo V> each other^in the ratio of 
3, ft, 7, 11 ; and also £500 into parts which slrnll be in the ratio of j-, 
and f. 

4. A banlcrupt^owes A £250, Os. 8<f., B £20dL 10«., and C £141* 13s. 
4d, ; his eState is worth £421. Is. ; how much will A, B, and C Teoeire 
respectively ? * 

fi* A moss of counterfeit metal is composed of fine gold 1ft ports, 
silver 4.parts, and copper 3 parts: find how much of each ia required in 
xnaking 18 cwt. of the composition* 
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0. c Two persons have gained in iradft £729; the one put in £2200 
and the other £1800;. what is each person's^hare of the profita? 

7. In a certain suhrtanco there are 11 parts tin to 100 of copper. 
Find tlio weight of tin in a piece weighing 24 cwt. ? 

8. A man leaves his property amounting to £13,000 to be divided 
amon/’^st liia children, consisting of 4 sons and 3 daughters ; the three 
younger sons are eai h to have twice the share of each of tiic daughters, 
and the eldest son as much as a younger son and a daughter together ; 
find the share of each. , 

0. Two persons, A and H, are partners in a mercantile concern, and 
contribute £1200 and £2000 capital respectively; A is to have 10 per 
cent, of the profits for managing the business, and the remaining profits 
to be divided in proportion to the capital contributed by each , the entire 
profit at tlie year's end is £{]00 ; how much of it must each receive? 

10. Divide £100 among A, H, C, and D, so Unit I) may receive as 
much as ; C os much as A and *ji together ; and D as much os A, B, 
mid C tog( then 

11. Divide £11,075 among A, By and C, so that as often as A gets £4, 
ijf shall get £3, and as often os B gets £6, C shall get £5. 

12. A commences liusiness with a capital of £1000, two years after- 
wards ho takes B into partnership with a capital of £1.),0(K), and in 5 
years inon* tliey divide a profit of £1500 ; required B s share. 

13. £700 is due in 3 months, £800 in 5 months, and £500 in 10 
montlv' ; find the equated time of payment. 

14. Find the eciuated time of payment of £750, one half of >vhicli is 
due in 4 months, j in 5 months, and the rest in 0 months. 

15. A owes B a debt pm^able in nionths, but ho pays J in 4 

months, } in G months, } in 8 months ; when ought the remainder to he 
paid ? ^ 

10 A, By and C rent a field for £11. Cwf. ; A puts in 70 cattle for 0 
luontlis ; B 40 for 9 months ; and C 50 fur 7 months ; w’hat ought C to pay ? 

17. Ay By and C invest capital to the amount of £700, £500, and 
£300 respectively ; *A was to have 25 per cent, of the profits, which 
amount to £450 ; what share of the profits ought C to have ? 

18. A and B enter into a speculation ; A puts in £50 and B puts in 
£45 ; at the end of 4 months A withdraws his capital, and at the end 
olO months B withdraws \ of his; C then enters witli a aipital of £70; 
at the end of 12 months their profits are £254 ; how ought this to be 
divided amongst them ? 
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APPLICATIONS THE TERM PER CENT. 

177% In Art. 162, and those which Vollow, t^ierever the term ** Per 
7ent/* occurred it referred to £100 money, or £100 stock there are 
lowever many cases in which the term Per Cent, occurs, where the re- 
'erence is neither to the one nor the other, hut to the number 100, where 
the unit is an abstract number, or a concrete number of a different kind 
From the above mentioned. * 

All such examples depend on the principles ofiproportion ; some ex« 
smples w^ill now be worked by way of illustration, and others subjoined 
for practice. • 

Ex. 1, JQnd how much per cent. 7 is of 16 ? 

^ In other words the question is ; find wh&t number bears the same 
ratio to 100^ that 7 beofsrto >G. 

By Rule, Art 155, 

16 : 100 :: 7 : number required ; 

700 

number required ^ ~ 43*75. 


Ex. 2. In a parish school of 153 children, 125 learn to write. 'IVhat 
is the percentage ? 

In other words, what number bears the same ratio to 100, which 125 
bears to 153? 


,*. 153 : 100 :: 125 ; perccn^ge ; 


12.^00 

percentage = ^=81 


107 

163* 


Ex. 3. In 1842 tlie number of the members of the University of 
Cambridge was 5853, and in 1852 the number was 6397, find the increase 
per cent. ^ 

Subtracting 5853 from 6397 we obtain 544 She increase qp 5863 mem- 
bers ; the question then is this ; If 5853 members give«an increase of 544» 
w hat increase do 100 members give ? 

/. 5853 : 100 544 : increase per cent.; 


•X increase per cent. 


54^ 1723 

5^3 ^^ 3 * 


£x* 4. 28 per cent, of the population of a town containing 90000 
people died of cholera ; find the nmnber of deaths. 


17 
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23 died out of every 100^ how many died out of 30000 ? 

100 : 30000 :: 23 : namher of deaths; 

/. number of deaths 0900. 

IIMJ 

Ex. 5, Between the years 1821 and 183] the population of Norwicl 
inciYvascd by 22 per cent., and in the latter year it was 6111G. What wa 
it in 1821 ? 

For every 122 personr in 1831 thera were 100 persons in 1821 ; 

122 : 61116 :: 100 : number required ; 

, . . 61110 x 100 - 

number required— =5009o nearly. 

Ex. 6. If of a regiment of 750 men, 26 per cent. arej^". hospital, 3 
per cent, in trenches, and the rest in camp, how many are in hoapitii] 
trenches, and camp respectively ? * , 

100 : 750 26*': number in hospital; 

T.'iO y ‘’O 

.\ number in hospital ~ ■ 1^15. 

100 

‘ 100 : 750 :: 32 : number in trenches; 

/. number in trenches -- — 240 ; 

/. number in camp — 750 -(195 + 240) --315. 

Bl:. 7. The percentage of children who arc learning to write is 6.' 
in a school of 60 children, and 78 in another school of 70, what is tin 
percentage in the two schools together? 

In the first school, 

100 : 60 :: 65 : number who learn* to write ; 

.*. number who learn to write = 39. 

, lUU 

In the second school, 

100 \ 70 :: 78 : number who learn to write ; 

number w ho Icam to write= ^f54J ; 

^ luo • 

in a school of (60 + 70) or of 130, there are 93 J who learn to write ; 

l50 ; 100 93J : percentage required ; 

percentage required = — 
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£jc, 8. In standard goM 11 gjarta out of 12 are pure gold ; how i^uch 
Mr cent is dross ? 

* In every 12 parts 1 part is dross, 

• 12 ; 100 :: 1 : percentage of drdss; 

percentage of dro8s---|f 
12 


Ex* 9. Archimedes discovered that the crown made for King Hieru 
‘onsisted of gold and silver in the* ratio of 2 : f. How much per cent 
kvas gold, and how much per cent silver ? ** 

Out of every 3 parts,. 2 were gold, and 1 silver ; 

3 : 100 :: 2 : percentage of gold ; 

* » 100x2 

/. i>crcentage oSgold - — 


^ and percentage of silver = 33J. 

Ex. 10. The numbers of male and female criminals are 1235 and 988 
respectively ; while the decrease in the fonner is 4*6 per cent., the increase 
in the latter is 9*8 per cent, ; find the increase or decrease per cent in the 
whole number of criminals. 


1st 100 : 1235 :: 4*6 : whole decrease of male criminals ; 

whole decrease of male criminals = : ' 56*81 • 

lUU 


2ad. 100 : 908 :: 9*8 . whole increase of female criminals ; 

1 • • 1 988x9*0 

w’hole increase of female criminaLv= -- 96*824; 

JUO 


in (1235 + 980) or 2223 persons tli)^re is an increase of 
(9rrl}^4— 56*81) or 40*014 persons. 

2223 ; 100 40 014 ; percentage required ; 


^ , 4001*4 

.*. percentage required 


= 1 * 8 . 


Ex. LXV, 

• 1, Whfl^ is the percentage on 56394 at J ; f ; 4 ; 72; 10 ; 150J ? 

^ 2, How much per cent, is 15 of 96; 19 of 01 ; 23 of 250; 1851 of 
7321-75; 5-3 of 11080*5? 

3. Write in a dednud fonn 2^ ; 4}; 5f ; 20J; 230*05; 500*0138 
per cent 
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/i A cask, which contained 2005 ^lloob, leaked 27 per oent^ how 
much remained in ..the cask? e 

5. A malstor moLts 7500 bushels of barley, which in the pr 
increases 12{ per cent., how many bushels of malt has he ? 

0. A grocer uses for a 1 lb. weight one which only weiglis 15*75 oz«, 
what does he gain per cent, by his dishonesty ? 

7. Out of 14804 coses of Small* Pox 1588 persons died, and out 
of 2422 coses of Scarlet Fever 211 persons died ; find the rate per cent 
of mortality in each base, also the rate per cent, of mortality in th6 whole 
number of sick people. 

8. The population of lielnnd was 77(57401 in 18.11, ,8175124 in 
1841, (5515794 in 1851- Find the incit'osc per cent, hr the first ten 
years, the decrenKo iier ceiit in the second ten years, and the decrease pe^ 
cent, in the 20 years from 18.11 to 1051. 

9. The population of a city is a million ; it rises 1 J per cent, for 3 
ycara successively ; find the ]>()pulation at the end of 3 years. 

10. A school contains .181 scholars, 3 are of the age of 18 years; 
'5 per cent, of tlio remainder are between the ages of 15 years and 18 
years ; 10 per cent, between 12 and 15 ; 35 per cent, between 10 and 12, 
and the remainder under that age ; find the number of each class. 

11. Sugar being composed of 40 850 per cent, of oxygen, 43*205 per 

cent, of carbon, and the remainder hydrogen ; find how many pounds of 
each of these materials there are in one ton of sugar. -j 

12. At the Cambridge' Borough Election, 1857, the votes given 

were ns folic ivs double >v)tcs, M. and S. 724; A. and H. (585; split 

votes, M. and A. 23 ; M. ani II. 8; S. and A. 1 ; S. and II. 5 ; iduinpcrs, 

M. 15; S. 5; A. 20;,n. 4. The number who ^3 id not poll ivere 222. 

Find tile whole number of voters on the register, and tlie pci'centage of it 

which each candidate obtained 
« 

13. A merchant buys 340 loads of wlieat nt 8s. a bushel, per 
cent, of it is wasted ; lie sells 56 per cent of the remainder at 7s. 6d. a 
bushel, 20 x>er cent at 8 j. n bushel, and the rest at 10;^. a bushel ; what 
.does he gain or lose by the transaction ? 

14 If the increase in the number of male avd female criminals 
^be I'B.per cent., while the decrease in the number of males alone is 4*6 pfr 
cent, and the increase in the number of females is 9*8. Compare the 
number of male and female criminals respectively. 
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178* Qaestions are ofteti given* in which the term Average** oocuis ; a 
few examples of such a kind will now be worked by way of illustxation* 

I others subjoined for practice. 

£x. 1. A gentleman in each of the following years expended Uio 
following sums: in 1845 £186. 0«. Gd., in 1846 £188. Os, 7d,, in 1847 
1200. lUs. 4d, in 1848 £245. 4s. Gd., in 1849 £3G8. 5s. Gd., in ^850 
1304. Is. 2d., in 1851 £252. Gs. lid. Find his yearly average expenditure. 

The object is to find that fixed sum which ho might have spent in 
[•ach of the 7 years, so that his total expenditure in that case might be the 
iame as his total expenditure was in the above question. 

Adding the various sums together wj obtain the total expenditure 
b^'hioh equals i"£l 806. 8s. Gd.; this sum divided by 7 gives £258. Os. 6d. as 
fji^e average yearly expenditure. 

Ex. 2. In a school of 27 boys, 1 of (lie l)oys is of the age of 17 years, 

! others of 16, 4 others of 15.}, 1 of 14j, 2 of 14J, 5 of 13J, lOof 12}, and 
2 of 10 ; find the average ago of the boys. 

The object is to And, what must be the age of each boy supposing all 
0 bo of the same age, that the sum of their ages may tlie sum ot' 
he ages in the question. 

sum of ages in question — 17 4- 32 + 62 f Hj + 29 + 682 + 122^ + 20 =•- 366 ; 
average age == ^ - 13} years. 

Ex. 3. In a class of 25 children, 19 have attended during the week, 
[laj^s attended by children : 5 for 5 days, p for 4}, 3 for 4, 2 for 3J, 

[ for 3, 1 for 2, I for } day. Find tlie average number of days attended 
)y each child. * 

The whole number of days attended by class 

= (5x54-Cx4} + 3x44-2x8}4^l x34-lx24-lxj) 

• 0 

-25-f 27 + 12 + 7 + 3 + 2 + }~76} days; ^ 

. 76.1 15.3 306 . 

SLYcrtLjfi attendance ~ = — =- S’OG days. 

Ex. 4. In a school the numbers for the week were: — ^Monday 
noming 67* Tuesday mom. 60, Wednesday mom. 65, Thursday mom. 68, 
Friday room. 62, Monday afternoon *5 more than the average of Monday 
tnd Tuesday mornings* Tuesday aft 59, Wednesday aDt. *5 less than the 
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ayejage of Tuesday, Thursday the avei^e of Monday mont and Tuesday 
aft., Friday aft. CO. , Find the average attendance for the week. 

Number of childre^i who attended ou 

Monday -C7 + 64; 

T uesday - (>0 + 50 ; 

Wednesday - 65 + 50 ; 

Th iirsday 68 »- 63 ; 

^ Friday - 62 4- 60; 

the total number of children who attended on the 10 occasions 627 ; 

• , 627 ‘ 
average f ttcndancc - 62*7. 

Kx. 5. A farm of 500* acres is let at a corn-rent equally apportiontdl 
between wheat and barley ; it is valued at jC 036 § year when the average 
}>rico of wheat is 6a. a bushel, and that of barley 4.y. a bushel ; find the 
rent when wheat ris<‘3 to the average price of 7*'. 6d. per bushel, and 
barley to that of 5,». 3d. ])er btishel. 

^ First we innst fiiul the number of bushels of wheat and barley at the 
given rent of £030, * 

X‘030 

,, - i’46,i the .sum to be raised by cacli kind of grain : 


dn.") y *^0 

“ - 155 X 10 - 1550 bushels of wheat ; 

• 'V ^ 2325 bushels of barley ; 


rent in latter case -- (1550 x 71 -t- 2325 x 5J ).y. 
• - £1191. 11a. 3d. 


Ex. 6, A pei*son’s average annual income from 1830 to 1850 was 
£.374. Oa. 8d, In 1830 hf income Wiis £360. 18a. lOd., and in 1851 hijt 
incoftio was £360. ,1 a. Id., what was his average annual income from 1831 
to 1851 (inclusive) ? 

His total income from 1831 to 1851 inclusive 

- £374. 9a. 8d. X 21 + £360. 1a. Id. -£3G0. 18a. lOd. ’ 

= Xr854. 5 a. 3d, 

bis average income = — =£374. Oa. 3dL . 
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Ex. LXVI. 

1. Ill 18?5 the rental of an estate amounteil to £10007. 11«. Oif., in 
J040 to £17202. 2s. lOc/., in 1847 to £20105. Us. lOrf., Jn 1848 to £20078. 
193. 7d., in 1849 to £18502. 12tf. lie/., in 1050 to £240483. 53. Irf., uv^l851 
to £21001. 03. Irf. ; find the average rental of the 7 years. 

2. The number of quarters *of grain imported into a country in 11* 

successive years were 2070408, 2058272, n0002Jf8, 3474002, 2243161, 
2327782, 28.55525, 2538.234, 320G482, 2801204, 3251001 ; find the average 
importation during that period. ^ 

3. If ,50*4iiartera of wheat ^arc sold for 77s. 8rf. per quarter and 100 
jttuarters for 783. per quarter ; what is tho*avcrage price i>cr bushel ? 

4,. In tf class of A cliildren, 0 a^e hoys, 15 girls. l*ho ago of the 
hDys— 4 of 8, 2 of 11, 2 of 12. Of the girls — 5 the average age of the 
boys, 4 of 0, 2 of 10, 4 of 13. Find the average ago of (a) the l)oy8, 
(5) the girls, ( d ) tlie whole cIilss. 

S. There are 25 children on the register of one class in a school. 
10 have been present at one time or other duriiig the 'week. The sum 
of days on wliich the children have attended is 841. W^hat is the average 
number of days per week attended by each child ever present during the 
week, there being no school on Saturday or Sunday ? Give the i^wcr 
in decimals. 

• • 

G. In a school of 7 classes, the average number of days atli nded by 
cacli child in Class I. is 4*5 ; Class II., 4 ; ^lass III., 30 ; Class IV'., 4i ; 

( lass V., 3 G ; Class VJ.. 4-2 ; Class Vll., 3-3. Find the avemge number 
of days attended by each child in tlie scliool. * 

JT. A Farm is valued at the yearly #cntjl of £377.J03. ; onc-third 
of the rent is payable in money, one-fourth ♦in wheat, and the rest in 
l>arley, tlie average prices being as follows; whealr 03. a bushel, and 
(mrley 43. Cjd. a bushel. What will the rent amount to when the average 
prices of wheat and barley are 73. Od. and 63. 3d. per bushel respectively^ 

8. A tithe-rent of £310 per annum is commuted in equal parts into 
a corn-rent consisting of wheat at 56s, per qr., barley at 323. per qr., and 
oats’ at 223. per qr. ; find its value when wheat is at 64#. per qr., barley 
it 443. per qr., and oats at 243. per qr. 
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EXCHAiraK 

«» 

170. Def. Exchange is tfie Rule by which we find how much 
money of one country is equivalent to a given sum of another country^ 
according to a given course of Exchange. 

IIkp. By the Coi/rse of Exchange is meant the variable sum of the 
inon<‘y of any place which is given in exchange for a fixed sum of money 
of another place : thus, for instance, in London one pound sterling, a fixed 
sum, is given for a wiable number of French francs, more or less, ac- 
cording to circumstances. By the Par of Exchange is meant the intrinsic 
value of the coin of one country* as compared with a given fixed sum of 
money of another. , ' 

Exchanges between merchants are effected by writteif^instruments, 
called Bills of Exchange ; and a bill on London entitles the holder to'*^ 
obtain gold in London for the value of thb amount mentioned in the 


Examples in Exchange worked out. 

Ex. 1. A merchant in Paris draws a bill of 1500 francs upon a rtier- 
chant in London for goods supplied : what sterling money will the latter 
have to pay, exchange being 24*25 francs for £1 sterling ? 

Hero 24 25 francs : 1500 franca :: £1 ; required amount of money in 
pounds ; 

whence, required amount of money in pounds - £C1. 17tf. V 

Ex. 2. What is the course of exchange between London and Lisbon 
when 504 milrecs, 400 recs arc rcccivcd for £ 150. KJjr. IW. ? (1 milree - lOOo 
rees). 

Here 594 mils., 400 ree., : 1 mil. :: £158, IGs. Od. : course of exchange, 
or 504*40 mils. : 1 mil. d8121d. : course of excliange, 
whence, conrse of exchange = 64 ]24..,d. 
that is, 04*1 24d. or rather more than 6«.4d. English money, would be 
paid for 1 milrcc of Portuguese. 

Def. Arbitration, or Comparison of ExchanoT^is, is the method of 
filing upon tho rate of Exchange, called the Par op Arbitr vtion, be- 
tween the first and last of a given number of places, where the course of ' 
Exchange between the first and second, the second and third, &c. of these, 
places is known. It U called Simple or Cohpound Arbitration, as three 
or more places are concerned. 
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Ex, 1. If the Exdumge ^between Paria and Frankfort be^at 20 
francs for 9 florins, 20 kreptzers ; and the £xchj(uig:e betwxen London 
Fand Frankfort 11 florins, 54 kreutzen for the^jCl sterling, ^^hat is the 
course of exchange between Loudon and Paris? (1 florin = GO kreut- 
zers.) 

9J florins-- 20 francs, /. 1 florin =^8 francs, 

11 i 54kreutz., or lli^fl.=-£l, /. i = 

••• - S8 francs, 

or £1 = (58 ^ francs - 25f5 francs. 

Ex. 2. £l English being- 25*4 francs, 37^ francs being =105 
kreutzers, GO kreutzers being 1 florin ; ^nd in English money the value 
of 1143 florins. • 

f, 11 43 florins = (1 143 x CO) kreutzers, 

^1143 X CO X francs, 

= i:9G,8A*. GSd. 


. Ex. LXVIL 

1. Convert £1519. 17r. 6d. into francs and centimes, at 23*45 francs 
per £, sterling. (1 franco 100 centimes.) 

2. Convert 4750 milrees, 230 recs into English money, at G4}d. a 
milree. 

3. Convert £24G. 15«. Od, into piastres and rials, exchange &ing at 

47dd. a piastre, (1 piastre - 8 rials.) • * 

^ 4. A merchant at Lisbon draws a bill pf 2000 milret*a upon London. 
APhat sterling money will the latter have fo pay, exchange being 1 milree 
=-68</.? % 

5. If London exchanges with Holland at a gain of 6ii per cent, 
when the course of exchange is at 35«. per £. sterling ; what is the 
paf -of exchange ? * , 

G. A bill bought in London at 25’G francs per £» sterling, is sold In 
Lisbon at 172 rees per franc ; what is the exchange between London 
and Lisbon ? / 

7. A merchant in London is Indebted to one at St Petersburg 15,o0o 
rubles: the exchange between St Petersburg and England is 50d. per 
.ruble, between St Petersburg and Amsterdam Old, per ruble, and be* 
tween ^sterdam and London 3Ga. 3d. per £, sterling: which will be iba 
most advantageous way for the London merchant to be drawn upon 1 
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8, What sum in English money must be gicrcn for 500 francs, when 

25’G francs Is exchanged for £1 ? AVliat is t^e arbitrated price between 
London and Paris, when 3 francs^ 480 rees, 400 rees=-d]«. Flemish, and 
85tf. Flein ish — £ 1 ? . 

9, A |>iTson in London owes another in St Petersburg a debt of 460 
mbles, wliich must be remitted through Paris lie pays the requisite 
sum t(f'liis broker, at a time when the exchange between London and 
Paris is 28 francs for £1, and between Paris and St Petersburg 2 francs 
for one ruhle. The reinittbncc is delayecl until tlie rates of exchange are 
24 francs for £1, and d' francs for 2 rubles, M^bat docs tlie broker gain 
or lose by the transaction 1 

10, A trader in London owc^ a debt of 508 pistoles to one in Cadiz : 

is it more advantageous to him to remit diiectly ta ('adiz, oy irciiitously 
through France? the exelKinges being JLl - 25*1 francs, 19 fjancs 1 
S]iunish pistole, 4 Spanish pistoles £3. ^ 


SQUAllE KOOT. 

180. The Soraui: of a given number is the produet of that number 
multiplied by itself. Thus 3() is (he square of (>. 

The square «»f a number is frequency denoted by plating the figure 2 
above the number, a little to the light. Thus 6^ denotes tlie square of 0, 
so thatjO'^ 3ti. 

101. The SguAUK Uoou’ of^a given number is a number, which, when 
multiplied by itself, will produce the given number, 

'J'he square root of a nuiiriier is sometimes denoted by placing tlic 
sign before the number, or by placing the fractioi^ J above the number, 
a little to the right. Thus or (36/ denotes the square root of 36; 
so that i)6 or (•’>6)* 6. 

182. The number of figures in the integral part of the Square Root 
of any wliolo number may readily be known from the following con- 
siderations ; 

The square root of 1 is 1 
100 is 10 
10000 is 100 
1000000 is 1000 
&C. is 5ec. 
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Hence h follows thabtho square root of any number between 1 |nd 100 
must lie between 1 and that is^ will liave one figure in its integral 
part; of any number between 100 and lOOOO^inust He between 10 and 
100, that is, will have two figures in its integral part ; of any number be- 
tween lOOCO and 1000000, mut»t lie between 100 and 1000, that is, must 
have three figui'cs in its integral part ; and so on. Wherefore, if a point 
be placed over the units' place of the number, and thence over every 
second figure to the left of that jdacc, the points will shew the number of 
figures in the integral part of the root. Thus the square root of 90 con- 
sists, so fur as it is integral, of one figure; that of*i00 of two figures; that 
of ITOiOU of t/iree figures ; that of of Jour figures ; aud so ou« 

103. following Rule may be laid down for extracting the square 
root of a whole number. * • 

Rilf., “ Place a#pT)iiit^or dot over the units' place of the given num- 
ber, and thence omt every necond figure to the left of that place, thus 
dividing the \vh(dc numher info several periods. The number of points 
\>ill shew the number of figures in the required root (Art. 1B2). 

Find the gieatest nurnher uhose square is contained in the first period 
afthc left; this is the first figure in the root, whicii place in the form of 
a quotient to the right of the given numloir. Subtract its square from 
file first period, and to the remainder biing down tlio beeond period. 
Uivide the number thus formed, omitting the last figure, by twice tho 
p.irt of the root already obtained, and annex tlic rcMilt to the joot and 
also to the dhUor, Then multiply the divisor, as it now stands,* by the 
part of the root lost obtained, and bubtial-t the product from the number 
iwined, as above mentioned, by the fii’sl remainder and second period, 
if there be more periods to be brought down, tlie operation must bo 
repeated.” 

Ex. 1. Find the square root of 1369. 

1309(37 

9 

07 1 409 
j_4(i0 

After pointing, according to the Rule, we take the first period, or 13, 
and find the greatest number whose square is contained in it. 8100*0 tho 
square of 3 is 9, and that of 4 is 10, it is clear that 3 is the greatest 
number whose square is contained in 13; therefore place 3 in the form 
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of a qj^otient to the right of the given Square this number, 

and put down the square under the 13; subtract it from the 13, and to 
the remainder 4 affix the next peiiod 69, thus funning the number 460. 
Take 2 x 3, or 6, for a divisor ; divide the 469, omitting the last figure, 
that is, divide the 46 by the 6, and we obtain 7. Annex the 7 to the 
3 before obhiincd and to the divisor 6; then multiplying the 67 by 
the 7 we obtain 469, which being subtracted from the 469 before formed, 
loaves no remainder ; therefore 37 is the «quar6 root of 1369. 

Reason for the abovi process. 

Since (37)*-- 1369, and therefore 37 is the square root of 1369; we 
have to investigate the proper Hale by which the 37, or 3C4,7, may be 
obtained from tlie 1369. , 

Now 1369 - 900 + 409 900 49 + 420 
=^(30)* 4-7* + 2 x 30 x7 
(30)* + 2x 30x7 + 7* 

where we see that the 1369 is separated into parts in which the 30 and 
tha 7* together constituting the square root, or 37) are made distinctly 
apparent. Treating then the number 1369 in the following form, viz. 
(30)*4 2 x 30 x 7 + 7* 

we observe that the square root of the first part or of (30)*, is 30 ; which 
is one part of the required root. Subtract the square of the 30 from the 
whole (quantity (30)* + 2 x 30 x 7 + 7*, and we have 2 x 30 x 7 + 7* remaining. 
Multiply the 30 before obtained by 2, and w'c sec that the product is con- 
tained 7 times in the first part of the remainder, or in 2 x 30 x 7 ; and 
adding the 7 to the 2x30, thus making 2x30 + 7 or 67, this latter 
quantity is contained 7 t^mes exactly in the rcmaiiider 2x30x7 + 7 or 
469 ; so that by this division we shall gain the 7, the remaining part of 
the root. If w'e had found that the 2 x 30 f 7 or 67, when multiplied by 
the 7» had produced a larger number than the 469, the 7 would have 
been too large, and we should have had to try a smaller number, as 6, in 
its place. 

The process will be shewn os follows ; 

(30)*+2 x 30 x 7 + 7*(30 + 7 
(^)* 

2x30 + 7 I 2x30x7 + 7* 

L2x30x7 + 7* 
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This operation is clearly ei||uiTalent to the following : 

•900 +420 + 49 (80 + 7, 

900 

• CO + 7 ^ 420 + 49 

420+49 

This again is equivalent to the following : 

(37 

9 _ 

C7 409 
4(!9 

which isvthj^ode of operation poiDted’%>ut in the Rule. 

Note 1. * The reasoning ^fill be better jinderstood when the Student 

has made some progress in Algebra. 

• • * . 

Note 2. The divisor obtained by doubling the part of the root already 
obtained) is often called a trial divisor, because the quotient first obtained 
from it by the Rule in (Art. 1813), will sometimes be too large. It will be 
readily found, in tlic process, whether this is the case or not, for when, 
according to our Rule, vre have annexed the quotient to the trial divisor, 
and multiplied the divisor as it then stands by that quotient, the result* 
ing number should not be greater than the number from which it ought 
to be subtracted. If it lie, the quotient is too large, and the number 
next smaller should be tried in its place. 

Note 8. If at any point of the operation, the number to be^divided 
by the trial divisor he less than it ; vre^thcA affix a cypher to the root, 
und also to the trial divisor, bring down the next period, and proceed 
according to the Rule. 

£x. 2. Find the^ square root of 74084164, 

74684164 (8642 
64 


12x8=16} 

166 1068 


096 

}2 x 86=172} '' 

1724 7241 
6896 

{2 x 864=1728} 

17282 04564 


mM 


Therefore 8642 is the square root of 74684164. 
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Exj, 3, Find the square root of 7l6d0512860(S23. 

7i6D05123506a6 (8467025 
04 ' . 

12x8-10} 104 708 

05C__ 

I2x84-]G«[ 1086 i 11805 

I 10110 

12 X 840 - 1 092} 10027 1 1 8012 * 

118480 

/(2x 8467^ 16084) ) 1C03402.( 42a*1506 
1(2 X 84670 - 1 60340 ) f ^ a386804 

16934045 84070225 

84070225 

8467025 is the required square root. 

184. Again, since the square root of *01 is *1 

•0001 is -01 
•OOOOOl is 001 
•00000001 is -0001 
&c. &c. 

it appears, that in extracting the square root of decimals, the decimal 
places must first of all be made even in number, by affixing a cypher to 
the right, if this bo necessary ; and then if points be placed over every 
second figure to the right, beginning as before from the units' place of 
whole numbers, the number oY such points will shew the number of 
decimal places in the root. 

185. If there he no whole number, or integral p^rt in the given num- 
ber, we must, in pointing, begin with the second figure from that which 
would bo the units’ place, if there were a whole number, and mark 
successively over every secon 1 figiire to the right. If there be a who^c 
number os well as a dociinah it will be the safest method to begin at the 
units' place, and point over every second figure to the right and left of it. 
The number of points over the whole numbers and decimals will shew 
respectively the numbers of figures in the integral and decimal parts of 
the root. Thus if the given number were 6115 23, place the first point 
ovdr the 5, and mark from it to the right and left, thus 6il»V23. If the 
given number were 58*432, first make the decimal places even in number 
thus, 58 4320, and then point thus 58*4320, 
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186. With the ahovt explanation (Arts. 182 and 184) on the subject 
of pointing, the rule for extnibting the square root of a decimal, or of a 

I number consisting partly of a whole, number and partly of a decimal, 
will be the^samo as that before given (Art. l&l) for iinding the square 
root of a whole number. As the decimal notation is only an extension or 
continuance of the ordinaiy integral notation, and quite in agreement 
w'ith it, the reason before given for the process, will in fact apj^ly also 
here. 

187. To extract the square root of a vulgar fAction, if the numerator 
and denominator of llio fraction bo perfect squares, we may find the 
square root of each separately, and the gnawer will thus bo obtained as a 
vulgar frac.i ^ ; if not, we can first reduce the fraction to a decimal, or 
to a whole number and dociiifa], and then fmd the root of the resulting 
number. The answer will^thus be obtained cither as a decimal, or as a 
whole nuniber and decimal, accordin^^to the cose. Also a mixed number 
may be reduced to an improper fraction, and its root extracted in the 
same way. 

^ Ex. 4. Extract the square root of *4 to four places of decimals. % 
•48000000 (0324 



36 

J23 

400 

369 

1262' 

3100 

2.^24 

12C44 } 67COO 

1 fi0576 


7024 


. Ex. 5. Extract the square root of ‘OOOO'to four plag» of dccimala 

•OOOOOOOO ( 0244 
4 

44 [loo 

I 170 

404 2400 

im 

464 
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£x. 6. Extract the aquare root of to placet of dedmala. 
*03650(K)006 (-19104 
1 

29 205 

381 400 

381 


Ex. 7. 


8820 ^ 


190000 

152810 

37184 

4 


Extract the square r-ot of 5311 1*81 10. 


53ili*8il6 (230-46 


4 


43 


131 

129 


4001 


21181 

18410 


4G08G 


270516 

276516 


Ex. 8. Find the square root of m- 
629 (23 


4 



therefore square root required -j-J. 


2401 (49 
10 ^ 

89 ! 801 
801 


Ex. 0. Find the square root of f. 

This may be done by first reducing f to a decimal, and tlicn by ex- 
tracting the square root of tSe decimal, thus f -*714285.. . 

•7i4285 (*846... 

64 

1G4 742 
656 


1685 8685 

jm 

2^ 
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or thiu. 




7 ■ 


35 000000 (5*016 
25 


100 


1000 

981 


1181 


1900 

1181; 


11826 


71900 

70956 


therefore 


944 


<1 


/S MIS 
V^7" 


•846... 


m 


Ex. LXVHI. 

1. Find the square roots of 

(1) 289 ; 676; 1444 ; 4008. (2) 6681; 21026; 173068. 

• (3) 98698 ; 37249; 11684. (4) 098001; 078121 ; 824464.* 

(6) 29606624 ; 14366621 ; 6346344. 

(6) 236144689 ; 282429536481 ; 282476240. 

(7) 296066240000; 4160580002600. 

2. Find the square roots of ^ 

(1) 167 S)616; 28-8369; 67648-01. (2) -3486784401 ; 39-16380320. 
(3) -042849; -00139876; •00203401.* (4) 6774400; 6-774409. 

* (6) 120888-68379026 ; 240398 012410. 

3. Extract the sqi;^ roots of 

(1) 10; 16; -16; -016. (2) 236-8 ; -J ; -01 ; 6 ; 6. 

(3) 0004; -00081 ; 379-804. (4) 20}; 163J; }; i|^. 

‘ («) *; *; n; W wzai; * 2 ; 

to four places of decimals in each case 'where the root doea 
not termite. 

I 4. EzJStBct the square root of *0019140625 and reduce the result to' 
Iht corresponding et^uivalent fraction in its lowest terms. 

6.' Find the side of a square field equal in area to a rectangular fidUl 
700 yards wide and 2800 yards long. 


18 
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6. A ftquare field contains lac., 22po,r7^yds. ; find the length 

of ilk side. ' ^ 

7. A rectangular field roeafnres 225 yards in length, and 120 yaidd 
in breadth ; what will ^ the length of a diagonal path across it ? 

8. Find the length of the side of a square enclosure, the paving of 
which cost £21, Is. 8d. at 8d. per sq. yard. 

0. The hypothenuse of a right-angled triangle is 51 yards, and the 
perpendicular is 24 yards, find the base, 

10. A ladder, whose length is 91 feet, reaches from the extremity of 
a path 35 feet wide, to a point in a building on the other side, >vhich is 
within 0 inches of the top of it/ find the height of the building. 

11. Extract the square root' of *0050722884, and find^ within an inch 
the length of a side of a square field the vrea of which is 2 :>cres. 

12. Two persons start from a cei*tain point at the same time, the on^ 
goes due east at the rate of 12 miles an hour, and the other due north at 
the rate of 9 miles an hour \ how' far are they distant from each other at 
the end of six hours ? 

13. A ladder 30 feet long will reach to a window 28 feet from the 
ground, on one side of a street ; and if the foot of the ladder be retailed 
in the same positio^ ^will reach to a window 20 feet high on the other 
side. Find the brqudth of the street. 

14. A societjf' collected among th^selvcs for certain pnr 

fund of £45. l^* flLl person paid os many pence as there 
members in the number of members. 

15« The area of a is 295000 24 square yards, how many' 

yards ore contained in the si^e of a^^narc of equal supeidicies ? 

CUBE BOOT. 

188. The Cube of a g^ven namber is the product which arises from 
multiplying that number by itself, and then multiplying the result again 
by the same number. Thus 6x6x6 or 21 Ois the cube of 6. 

The cube of a number b frequently denoted by nlacing the figure 3 
above tho Dttml)er, a little to the right. Thus 6* denotes the cube of 6, 
so that €^=6x6x6 or 216. 

* 18St The CuBB Root of a given number b a number, which, when 
multiplied into itself, and the result again multiplied by it, will produce 
ihib given number. Thus 6 b the cube root of 216; Ibr 6x6x6iss216L 
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eabe To&t of a ntobo^is loineiiiiies denoted by placing tSfpi 
U before the number, or fla^g the fraction | jibove the number, a 
I little to the right Thus or (210)* denotitP the cube root of 216; 
80 that or (216)*= QL 

190. The number of figuves in the integral part of the cube root of 
any whole number may readily be known from the £)]lowin( oon> 
eiderations : 

The cube root of 1 * Is 1 

1000 is 10 
1000000 is 100 
1000000000 is lOQO 
&c. is &c. 

Hence it follows that the cube root of dny number between 1 and 
”^1000 must lio bctweeu *1 and 10, that is, will haye one figure in its in- 
tegral part ; of any number between 1600 and 1000000, must lie between 
10 and 100, that is, will have two figures in its integral part; of any 
number between 1000000 and lOOOOOOOoO, must lie between 100 and 
1000, that is, must have three figures in its integral part; and so oi). 
Wlfcrefore, if a point be placed over the units' place of the number, and 
thence over every third figure to the left of that place, the points will 
the number of figures in jthe integral part of the root. Thus the 

I root of 677 consists, so far as it is integral, of one figure ; that of 
I of two figures ; that of 1341989D9 of three and so og. 

101. The following Rule may be laidchlwnmr extracting the Cube 
Root of a wliole number. 

Rcjlb. Plaoe a point or dot over the units’ place of the given num- 
ber, and thence over every third figure to the Ibft of tliat place, thus 
dividing the whole number into several periods. The number of points 
wil^shew the number of figures in the required root (Art. 190.) 

Find the greatest number whose cube is contained in the first period 
at the left ; this is the first figure in the root, which place in the form of 
a quotient to the ri^t of the given number. 

• Subtiqpt its cube from the first period, and to tfie remainder brinj 
3|down the second period. 

Divide the number thus formed, omitting the last two figures, by 6 
timm the square of the part of the root already obtained, and annex the 
result to* the root 


16-2 
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No jr calculate the value of 3 Umea the aquaitf of the firat fig^oie in the 
loot (which of ooune has the value of so many tens) +3 timea the product 
of the two iigurea in the root-Mhe aquare of the last figure in the 
root Multiply the value thus found by the second figure jn the loot^ 
and subtract the result from the number formed, as above mentioned, by 
the first remainer and the second period. If there bo more periods to be 
brought down the operation must be repeated.** 

Ex, 1. Find the cube root of 15625. 

16625 (25 
2 * 3 

3x2*:= 12 r7625 
3x(20)» = 3v 400>-1200 ! ' 

3 X 20 X 6 ^ 300 
5*.-= 25 

1626^ 

Multiply by 5 

7625 1 7625 

Alter pointing according to the Rule wc take tfie first period, or 15, suid 

find the greatest number whose cube is contained in it. Since the cube of 

2 is 8, and that of 3 is 27, it is clear that 2 is the greatest number whoso 
cube is contained in 15 ; therefore place 2 in the form of a quotient to the 
right of the given number. 

Cubj 2, and put down its cube, viz. 8, under the 15 ; subtract it from 
the 15, and to the remainjjer 7 affix the next period 625, thus forming 
the nuinl)er 7625. Take 3x2^ or 12, for a divisor ; divide 76 by 12, 12 
is contained 6 times in 76 ; bd^^ when tiie otlier terms of the divisor arc 
brought down, 6 would be found too great, therefore take 5. Annex 
the 5 to the 2 before obtained ; and calculate the^ value of 3 x (20)* 4- 3 
x20x5 1-5*, which is 1525 ; multiplying 1526 by 5 we obtain 7625, 
which being subtracted from 7626 before formed leaves no remainder, , 
thcrefoVe 25 is the cube root required. 

Reasen for the above proces,^. 

Since (25)* - 15G25, and therefore 25 is the cube root of 15G25; we 
hvre to investigate the proper Rule by which the 25, or 20 + (f. may be 
obtained from 15625. 

Now 15625 = 8000 + 7500+125 

=8000 + 6000+1500 + 125 
« (20)»+3 X (20)* X 5 + 3 X 20 X 5*+5** 
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where we eee that the f 5625 in separated into parts in which th^20 and 
the 6, together constituting the cube root, or 25,.are made,dlstinct}y op* 
parent. Treating then the number 15625 in the following form^ vU. 

• (20)»+3 X (20)» X 5 + 3 X 20 X 5* + 5*, 

we observe that the cube root of tlie first part or of (20)* is 20 ; which is 
one part of the required root. Subtract the cube of the 20 from tlie whole 
quantity, and we have 3 x (20),* x 5 -f 3 x 20 x 5* 5* remaining. Multi- 
ply the square of the 20 befo^ obtained by 3, and we see tliat the pro-* 
duct is contained 5 times in the first part tff the remainder, or in 
3 X (20)* X 5; and adding 3 times the product of the two terms of the root 
+ the square of the lost term of tli^ root, thus making Sx(20)*‘fd 
X 20 X 5*+«if^;"wc sec that this latter quantity is contained 5 times exactly 
in the remamder 3 x (20)* x 5 f 3 x 20 x 5* -f 4*, so that by this division we 
shall obtain the 5, the jenmining part of the root. 

The pVocess will le shewn os folipws : 


(20)* + 3 X (20)* X 5 + 3 X (20) x 5*-»-5» ( 
( 20 )* 

divisor - 3 x (20)*, 3 x (20)* x 6 + 3 x 20 x 5* + 5» 

• , 3 X (20)* X 5 , 

{3x (20)’+ 3 X 20 x 6 4 6*} x5= 3 x (20)’ x6 + 3 x20 x 6* + 6’ 


This operation is clearly equivalent to the following : 

8000 + 0000+1600+126 (20 +6 
8000_ ^ , 

3x(20)’==1200,and }§88 = 6 00004,1600+ 125 

“ (1200+300 +26)x6= I 0000+1600 + 125 


This again is cqtJlvalent to the following ; . 

1M26 (26 

•. -2 * 

8x2’=3x4=12,andff=6 ' 7626 
3 X (20)’= 1200 
■^3x20x6= 3<JD 
^+ 6 »= ^6 

1626 I 

.. J i 

• 7026 I 7026 

which k the mode of operation pointed out in tha Hob. 



278 


AmTBMXTIO. 


1. The reaeoning will be better undclIcBtood wbea the stadent 
baa made some progre^ iii. Algebra. 

^ • 

Note 2. Tlio divisor which is obtained according to tb^ Rule given 
in (Art. 191) is sometimes called a trial divisor, because the number fh>m 
the division may be too large, as was the case in the above Example, in 
which' case we must try a smaller number. We shall readily ascertain 
whether the number obtained from the division is too large or not, 
because if it be too large, 'the quantity wliich we ought to subtract from 
the number formed by a remainder and a period will turn out in that 
case to be larger than that number, which of course it ought not to be, 
and so we must try a smaller number. 

Note If at any point of the openAcion, the number to be divided 
by the trial divisor be less than it ; w'e affix a cypher to the root, two*^ 
cyphers to the trial divisor, bring down the next period, and proceed 
according to the Rule. 

Ex. 2. Extract the cube root of 05448093. 

• 9544^3 (457 

^^-G4 

trial divisor - 3 x 4* ~ 48 31443 

3x(40)* = 4800 
3x40j55= coo 
* 5 *= 25 

5425 
5^ 

27125 

trial divisor - 3 x (45)’^= G075 
Now 45 has the value pi 450 ; 

/. 3 X (450)* -^607500 
3x450 x 7 - 9450 
7*-- 49 

7 

4318993 i 4318993 


i 2712 5 
4318993 

‘ 43189 , 

'0675 times, and' we 

are led to conclude that 7 is 
the figure, because 7J = 343, 
and 3 &tho final figure in 
tlic remainder. 


314 A rt 

^ goes C times, but C 

will be found too lanre : 
try 5. 


Therefore 457 is the cube root required. 



CUBB BOOT, 


m 


£x« 3. find the calk root of 223648543. 

22364^ (607 
6»=216 • 


trial divieof = 3x6* « 108 

; 7648 

trial divisor =3 x (60)* == 10800 

1 

i 7648C43 

3 X (600)* =1080000 

3 x 600 x 7= 12600 


7*= 49 

i 

1092649 


7. 


. ,7648543 

704K43 


76 is not divisible by 108 ; 

bring down the nei^t period 
and affix 0 to tb( root; 
IBM Soe® 7 times, and 7 ^ 
seems likely to be the figare 
reqftired ; since 7*- 343, and 
3' is the final figure in the 
remainder. 


Therefore COf is the cube ^oot required. 


192. /tgain, since thce^ube root of *001 is *i; 

the cube root of *000001 is *01, 
the cube root of *000000001 is *001 , 

&c. is &c. 

itP appears, that in extracting the cube root of decimals, the deoic^ 
places must first of all bo made three, or some multiple of three in 
number, by affixing cyphers to the right, if tliis bo necessary ; and then 
if points be placed oviT every third figure to tho right, beginning as 
before from the units' ])lace of whole numbere, the number of such points 
will sliew tlic number of decimal places in the cube rootr • 

• • 

196. If there be no whole number or integral part in the given num- 
^r, we most in pointing begin with the third figure from that which 
would bo the units'^ place, if there were a whole number, and mark 
successively every third figure to the right. If there be a whole number 
as well as a decimal, it will be the safest method to begin at the units' 
place, and point over every third figurb to 4bo right ai|d left of it ; the 
number of points over the whole numbers and decimals will shew 
respectively the numbers of figures in the integral and decimal parts 
of the root. Tl^s if the given number were 6023*4.53134, phice the. 
first pq^t over %e 3, and mark from it to tho right and left, thus 
6623*463134. the given number were 6*23, make tho number of 
decimal places equal to 3, by affixing a cypher thus, 5*230 ; place the 
fiibt point over the 5, and the second over the 0 : if the root to more 
decim^ than one is leqaired, mon ^hem must be affixed. ^ 
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194. With the above explanation (Arts. 100, 102) on the snbject of 
pointing, the rule for extracting the cub^ root of a decimal, or of a 
number consisting partly of a whole numl)er and partly of a decimal, 
will be the same as that before given (Art. 191) for finding the cube 
root of a whole number. As the decimal notation is only an extension 
or continuance of the ordinary integral notation, and quite in agreement 
with ity the reason before given for the process, will dn fact apply also 
here. 

•195. To extract the cube root of a *vill gar traction, if the numerator 
and denominator of the fraction be, perfect cubes. wc may find the cube 
root of each separately ; and the answer will thus be obtained as a vulgar 
fraction ; if not, we can first reduce the fraction to a dec/mal, or to a 
whole number and decimal, and then find the root of the resulting 
number. The answer will thus be obtained ^itlier as a decimal, or as a 
whole number and decimal, according to the case. Also a mixed number 
may he reduced to on improper fraction, and its root extracted in the 
same way. 

• Ex. 4. Find the cube root of 40228*544. 

40228*544 (38*4 
3»--27 

3x3’ -27 ! 21228 

3x(3oV=2700 

3x30x6.-=- 640 
C’= 30 

3276 
6 


10650 i 1^8 

3 X (36)’ =3883 . • I 1672644 

3 X (300)*= 388000 * j 

3 x 860 x 4 = 4320' j 

4’= 16 ! 

393136 : 

4 «^ 

1672644 i 1572644 


Therefon 36*4 is the enho root roqnired. 
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Ex.& Find the cutie Tool of -000007 to three phew of ^nyds. 
•OOOOOtOW ( 019 

3xl»=3 (woo 

3x(10)*= 300 
3x10x0= 2(0 

0*= Jl . ; 

651 
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Ex. a. Find tlie cube root of { io three places of decimals. 

c -554655565... 

•5,56555555 (*822 
8^^512 

3xO» = 192 |~43555 

lx (80)’ =19200 
> X 80 X 2 = 480 

2’= 4 

19084. 

_2 

39.108 30368 * 

3 X (82)* ^ 20172 41875i» 

"3 X (820)* = 2017200 
3 x 820 x 2 = 492(h 

2*= 4 

2022124 
2 

4044248 

196. Higbep roots than the square and cube can sometiines be 
extracted by means of the Roles for square and cube root ; thus the 4th 
b found by taking the square root of the square root ; the 6th root 
by taking the square root of the cube rootp and so on. 


{ 4044248 
143307 
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t Ex. LXIX/ 

1* Find the cube roots «f 

(1) 1728; 0376; 29791. (2) 64872 ; 110592 ; 000703. 

(3) 681472; 804367; 041192. (4) 2406104 ; 69426631 8366 127 

(6) 261230691 ; 28372626 ; 4822^544. 

(6) 17173612 ; 269694072 ; 926850376. 

(7) 27064036008 ; 21936632779U ' 

2. Find the cube rtK>t8 of 


-389017 ; 32*461760; ,95443*993; -000912673> 
•001906624; *000024369. 


3. Find the cube roots of 
(1) 3, -3, -03. 

(0) 406i^^V; 7i; 3*004115. 


( 2 ) 


8 


250 


27 " 686 


446. 


(4) *0001 


1267-7M 
“76384 " 


to throe places of decimals, in those cases where the root does not 
terminate. 

4 . Find the cube root of 233744806, and also the cube root of the 
last-mentioned number multiplied by 008. 

6. Tho cost of a cubic mass of metal is £10481. at lO^. 6d. 
a cubic. inoli. What are the dimensions of the mass? 

6. A cubical block stone contains 60653 solid feet, what is tho 
area of its side ? 


7. A cube contains 66 soli J feet, 6G8 solid ioohes ; find its edge. 

8. Find tlie cost of carpeting a cubical ro)m^ whose contest is 
21717*639 solid feet, with carpet 21 inches broad, at 3^. 6d. a yard. 

9. A cubical box containp 941192 solid inches; find the cost of 
painting its outside suriaCw at 6d. a square foot. 

10. If the solid content of it cube be 37 ft. 64’in.| shew that its 
surlace will he 66ft. 96in. 

11. The edge of a cubical vessel 18*2 feet long: Vhat is the length 
of the edge of another cubical vessel containing 3 times as mnefi % 

12. ’ Fmd the iUrioot of 43046721 ; and the 6th root of -000000004090 
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*Ex. LXX. 

Miioellan&ni9 QuMtt^ns and Bjpampki ^ jtraeedin^ AH9. 

I; 

1. Explain how compound suBtraciion would be f^iliiated by the 
introduction of a decimal coinage; Subtract 5 florins, 5 cents, ^5 tnUs 
from 9 florins, G cents, and abcu^ that 8 times the difference equals £8. 8s. 

2. What is the whole value of yds.*of cloth at IBs. Gd. a yvsA» 
10| lbs. of tea at 6s. 4d. a lb., and 6 qrs. 3 bush, of com at 6Gs. a quarter t 
Divide the sum among 4 people in the proportions 1, 2, 3, 4. 

3. Assuming only the definition of % vulgar fraction, prove that the 
numerator and denominator any vulgar fraction inoy be multiplied or 
divided by the same integer without altering^ its value. 

(a) .What fmetion 6f a sovereign is + o£ a 

penny ? * 

'(/J) Find the value of J x y of || +(2J 3 * j) > . 

• 4. The profits of a tradesman average X28. 3s. 2d. per week ; oiit*of 
wliich he pays 6 persons at the rate of 1 guinea, and 3 others at the rate 
of 17s. 6d. per week reepectivcly ; his yearly outgoings for rent, &C. 
amount to £.361. 11s. lOd. Find his not annual income. 

5. If 10 men or 15 hoys can reap 20 acres of com in 6 days grorking 
14 hours a day, how many boys must be employed to assist 3 men to reap 
8 acres in 1} days of 8 iioun a day ? 

•• 6. What is the height of a closet 8J Jf. by 6J ft. which will eaaactly 
contain 12 boxes 4} f^. long, 3^ ft. wide, 2^ ft. deep ? 

7. Two lines* are 41*06328 and *0438 of aU* inch long respectively. 

How many lines as long as the latter con be cut off from the former ? 
What will be the length of the reroainidg lis« ? , 

8. Explain the method' of extracting the cubq root of a number* 

Find the area of tlie surface of a cube which contains 733026763859 cubia 
inches. ^ 

9. fiiiaies m a certain Railway' pay £3.' 6r. dividend per annufiou 
How much must*! give for them to get 6 per cent for my money t 

«A person having bought 20 shares at this price sells them when 
ham rism £7 sadi, and buys 3} percent* stock at 90. Find the i 
in bis kiooiiie. 
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10^ MHiat ram of money will amoupt to ^£845 in 2 yean at 4 per 
cent, compound interest^ and what will it an^ount to in 2 more yean? 

11. A merchant scllr 72 quavien of com at a profit of 8 per cent., 
and 37 quarters at a profit of 12 per cent ; if he had sold the whole at a 
unifonn profit of 10 per cent he would have received jC2. 14«. 3d. more 
than Iv^ actually did ; what was the price he paid for the com ? 

12. The gross receipts of a railway company in a certain year are 
apportioned as follows ; diaper cent, to pay the working expcnces, 56 per 
cent, to give the sharqholdcrs a dividend at the rate of 3^ ])er cent., on 
their shares ; and the remainder, £15000, is reserved ; find the paid-up 
capital of the company. 

• II. 


1. Express in figures one billion, th.ee hundred thoifsand millions, 
five hundred and seven thousands, three hundred and sixty four ; and in 
writing 236045978213478.' 

2. When the pound sterling was worth 24 francs, 75 centimes, a 
traveller at Dover jcoeived 15#. fora Napoleon (20 francs). Of how much 
was he cheated ? 


3. Shew how by first principles -to calculate values by Pract'ce. 
Find by Practice the value of 750 articles at £5. 8#. 4c/. each ; and the 
price of 3 ewi 2 qrs. 18j Iba at £3. 74.*G<t per cwt. 

4. .Explain the difference between a Vulgar and a Decimal Fraction. 
Simplify 

j. 1 

2-6 87 ■ 

•O.'STC X 1-97 + 142857 -2^-+ OlSiacW. 

If the latter n!6i|lt represent a square in yards, find the length of its 
side in inches. 


1 «) 

iP) 

(>) 

( 8 ) 


^x-95of 5#. + ^-^. 


5. A and B can finish a piece of work in 14 daysi ^ end C in 2 days. 
I/nd B and (7 in 3 days. If 6r. be paid for the piece or work, ri^at are a 
day's wages of each w^orkman ? 

^ 6w A tax of £430 is to be raised from 3 towns, the numbers of. 
IwhaMtawta of which are respectively 2500, 3000, and 4200. How shuoh 
each town pay, and each person in it ? 
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7. If 15 men or 40 toys do n piece of work in 12 deya^liow^UMKiy 
days would 10 men end 2(^boy8 take to do a piece of work 7 timee as 
great? 

8. Define Interest and Discount. Shew that the Interest and Dis- 
count on £64. for 8 months at ^ per cent, per annum» differ by 
1«. IJ-d. nearly. 

9. The breadth of a room is 14 fl. ; the cost of papering the w^Us at 
U. a square yard is £4 ; and fhat of carpeting the room at 4«. 64. a 
square yard is £5. 12s. Determine the height and length of the room. 

10. Explain the following extract from the 'Times* of January 8, 
1857 : "Consols which left off last evenkig at 94J^ to J opened at 94 to J , 
snd remaine^without variatioi^to the close of business.** 

A person has 200 shares in the North Devon Railway for which he 
gives £100 j)er share. « Wlaen they are paying £2 per cent, he sells them 
lill at £40 per share, and invests the ptoceedain the 3 per cent, consols at 
D2. Find the alteration in his income. 

11. A fixed' rent ofi £1 170 per annum is converted into a corn-rent of 
one half wheat at the average price of 48r. per quarter, and iho other half 
baney at the average price of dOa* per quarter ; what will he the rent 
when wheat has advanced tO’fiCff. and barley to 32«. per quarter ? 

12. If the estimated annual value of tho property in a certain paruli 
consist of the yearly rent paid to the landlord together with the ratee, 
and tlie rates be calculated upon the rent after a reduction of^ per 
cent; find the rateable value of a tithe-rc^t charge, the estimated annual 
value of which is £884 per annum, when the rates amount to 3«. in the 
pound. 

in. 


1. Shew from first principles how to divide one fiction by another. 
*Prove that the fraction is greater th^ f and letf than 1. 
Simplify 

^ U + iV * 14x3 16' 

2. &pTe8s . 


(®) (J+J)£+(i+t)a.+(i+t)4. aa the decimal of £L 
(/i) 60 franca aa the dedmal of a guinea, £1 being equivalent te 
25 fran^ 
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^ A liuui contmcts to ])orlbrm a piece of work !n 00 days, and 
imnuM^ately einployH upon it 30 jnen ; at th^ end of 48 days the work le 
only half done ; require4 the additional number of men neeeaeary to 
fiilfil the contract. • 

A The price of posting in Germany being florins per German 
mile, which =4^ English miles; And the cost in English money of 
posting 381 English miles in Germany. 

£1 Engibh ~ 215*4 French francs;^ 3’78 francs =105 krenizers; 
00 kreotzers =1 florin, f 

5. A can do a piece of work in 12 hours, R in 4 hours, and C in 3 
hours. A, B and C all work together for half an hour, when A leaves 
ofi; How long will it take B and C to finish the piece of wefirk t 

rt 

6. JSxplain the method o? pointing in extracting the square root of a 
whole Qumber, and also of a decimal 

(a) The surface of a cube is 80*64 square feet, find the length of 
its edge. 

(0) Given that the square of 10129 is 102500041, find the sqtuire 
of ^01203 without going through the operation of squaring. ^ 

(y) Given that the square root of I05G25 13 325, find that of 
10582009. 

?• Define Present Worth. A person invests the Present Worth of 
£30192 (due 6 months hence at 4 per oent. per annum) in the 3 per cent. 
Consols at 92}. What will be his half yearly dividends after the 
deduction of an Income Tax of tr. 4<f. in the £. ? 


8. If a ouIhc foot of marMe^weigh 2716 times as much as a cubic 
foot of water, find the weight of a block of marble 9 ft. 6 in. long, 2 ft. 
3 in* broad, 2 ft. tliick, supposing a cubic foot of waer to weigh lOOOoz. 

9* A bankrupt has book-debts equal in amount to his liabilities, but 
on £6000 of them he can only ^-ecover 18r. id. in the pound, and tl^e 
expenoes of the bankruptcy are 5 per sent* on the book^debts ; if he pay 
13r« in ibe pound what is the amount of his liabilities ? 

10. A publisher wishes to net 14e. for each eopy^f a work ; what 
prioe should he put upon it so as to be able to allow the trade 30 per oent. 
itticount? 


**11. A man, buying goods, by means of fidse scales defrauds to tho 
anfpiitof 15 (mt, and 15 per oenk in seUing; find hla wholo g^ia 
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IZ, Whidli would I* the better ineeatmeni, d per eent fltobl^ et 87 
subject to an Income Tax of in the ponnd, or railway shares at £280 
each, yielding annually £7- los. clear of Ineome^Tdx 2 

IV. 

1. A stationer bought 40 reams of paper at 12t. Oi. a ream, and 
60 reams at 15s. 6d. a ream ; find the whole cost, and the arerage price 
per ream, and if the whole be scild at 15s a mm, find the profit 

2. The following questions are to be worl&d decimally, and the 
answers given in the decimpi coinage ^ 

(a) ^ A bankrupt's effects wcro wSrth £4265, and his estate paid 
three divideq^s of 2fl. 5c. ; 1^. Ic. 8 m.; and 2fl. 9m. in the pound 
^resf -itively ; what was the whole loss sustained by his crediton? 

(^) Jf £2840. 7 fi. 5^ be due from London to Paris when £1 is 
worth 25 francs, how much must be remitted when a guinea is worth 
27 francs? 

3. Three men, working 9 hofirs a day, take 16 days to pave a road 
Ol^yds. long and 30 ft. broad ; how many da 3 r 8 will four men, two of 
whom work 8 hours, and two 10 hours a day, take to pave a road 
1575 yds. long, and 35 ft G in. broad ? 

4. ■ The areas of two cubes are respectively 5359*375 and 5*359875 
cubic feet ; find the difference of the lengths of their edges in inch^ ^ 

6. A person bougiit 4 Rmlway tickets to gp 00 miles. Two were £>? 
the Ist Class, ene for the 2nd, and the fourth a half first class ticket for 
wchiid. The cost ef a second class ticket jX^as f of that of a fii^ class, 
and the whole sum was £1. lit. 8i. Find the price of each ticket, and 
the rate per mile for &e Ist Class, * 

6. When are four quantities said to be in proportion t Shew by 
mesjiB of your definition that £191. 12r. oJ , : £5Jl. 10s. 365»day8 : 60 days4 
and deduce the method of working the following question : 

If 3 workmen earn between them £191. 12#. 6£ in a year, in what < 
tigcie'Will they eari^£31. 10r«? . ^ . 

^ 7. IVle Dbcoimt on a sum due one year hence at 5 per o^ti ycr < 

aimiimjnterest is 1615. What is the sum I 

8. If 8 variegated silk mrfr,iiieasiiiiiig each 3 cubits 111 bmdA 8^ 
Sin )«4i;th cost 100 nishcaa; what wlU a like, seaxf^ 
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} a cubit tiride cost in temu of draminas^ paftas# oadnio^ and cowry 
BhcUi?' 

1 nifihca ~ IG dramma^, 1 dramtna ~ IG panas, !• pana = 4 caciniSj 

1 cacini 20 cowry sheila. * 

0. A person invests a sum of money in ^O'casks of sugar each con- 

taining 11 cwt. Sqrs. 2 lbs. at 17«. HM. per ewt:^ what price must he sell 
them at after G inontlis to realize the same interest as he might have had 
for his money at 4^ per cei^.? < 

10. It la agreed ihott the rent of a fann shall consist of a Axed sum 
together with the value of a certain number of bushels of wheat ; when 
wheat is 50^. a quarter the rent is jC 2«>0, wlum wheat is GOa*. a quarter 
the rent is £200, what will the rent be wlicn wheat is 80 a'. a quarter ? 

11. A and J? can do a pipce of w'ork iif 10 days ; B and C in 16 days 
and A and C in 25 days ; they all work at it for 4 days ; A then leaves, 
and B and C go on for 6 days ; B t^en leaves : In liovv many days will 
C finish the work 1 

12. A ship’s hold is 90 ft. long, 40 ft. broad, and 6 ft, deep, how 
many bales can be stowed in it each 3 ft. G in. long, 2 ft. 8 in. broad, and 
2 ft. G In. deep, leaving a gangway of 4 ft. broad ? 

4 

V. 

1. (a) The French metre being .39‘37 in., how many yards are there 
in 3600 metres ? 

(fi) S versts being - 2 miles, in what time will a man travel over 
2600 versts at the rate of 10 mi’es an hour ? 

2. State what fractions produce terminating decimals, and what 
produce recurring decimals. Explain the rea-son. 

Reduce to decimals the vulgar fractions and add them; 

and divide their sum by *00003741 to two decimal placea 

3. A silversmith purchases a ^arge dish weighing 80 oz., and forms it 

into 2 dozen of dessert-spodhs, and one dozen of table-spoons. If tlie 
latter weigh 28 oz., w^iat is the weight of each dessert-spoon, and what is 
its value at of a penny per grmn? ^ ^ 

4. Add together J of J of £2. 5s., ^ of 3 guinea, *27 of £1. 6rf., 

•nd 2*164 of £2. 16#., and reduce the result to the dedmal of 25 guineas. 

6. How much may a person who has an annual income of £840. 6fl. 
•pend per day, in order to save £63. 9fl., 6c., 6J m. after paying an In* 
* come Tax of 16dL in the £»? 
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C. ^ Find the square root 

. » 

f 7- . If a piece of work can Ihj hnt.shpd in 4t5^dny8 by 3.5 men, and if 
the men drop off by 7 at a time at the end of every 15 days, how long wUl 
it be before the work is finihhed ? 

8 . Divide £10084 among A, C and J ) ; so that A*s share : B*^ share 
:; 0:5; B*^ share : C s share :; 2 : 3 ; and C s share : D*s share :; 4 : 3. 

0. ^Vhat is tlie cost of paperVor the walls^f a room 30 ft. lonjg, 15 ft. « 

broad, and 15 ft, high, the [»aper being l.\ yds. wid*?, and its price 4jrf. per 
yard? M'liat would ho the cost for a room twice as long, twice ns broad, 
and twice as high, the paper twice os \Wde, and costing twice os much 
per yard cTs heforc ? * 

10. If wden 25 per cent. S lo.st in grinding Avheat, a country has to 
^import ton million quarters, hut can maintain itself on its owm produce if 
only .5 pcri'cnt. he lost, tind the quantity of wlie.'it grown in the country. 

11. flow many flag-stones, each 5*7(5 ft. long and 4*1.5 ft- >vide are 
required for paving a cloister which enclosch a rectangular court 45 ‘77 yds, 
long and 41*1K1 yds. wide; the cloister being 12‘45 ft. wide? 

^2. (a) A man wishing to invest X'KXK) in the 3 jier cent, consols 
inquires the price of tlic stock, and finds it to k* 8(5 j>er cent,; ho delays 
the investment however until the consols have risen to 87. What effect 
has the delay on his income ? 

(/t) 'I'lie value of money increases fw)m 4 to 5 percent,; supposing 
this to have a corresponding influence on the funds, how much oifght the 
3 per cent, consols to sink ? 

• VI. 

1. Explain our de^cimal system of arilhinctic, and how it is that we 
are enabled with digits to express any numkr,*however great- 

2. If 12 men or 18 boys con do J a piece of work in 0^ hours, in 

vvlult time will 1 1 men and i) boys do the rest,? • 

3. If Napoleons can be bought in London at '10#. (5d. eochrdl^ 5 

tillers 17i- groscdiep can be obtained fur ciu;h in Ik rlin, where the 
reign is worth 0 ^lalcrs 20 groschen, what sum would be gained ' 
each Ndpolcon by^ the oi>eration? (1 tiialer ~30 groschen.) ^ 

4. The net rental of an estate, after deducting Id, in the 
Indbme tax, and 5 per cent on the remainder for the expenses of 

ing, is £959. 3#. 8(f., find the groes rental { 

19 
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5. Dt^fino discount. If the discount on £S26. 2s. due at the end 
bf a year and a half be £12. IGs., what is'tlie rate of interest ? 

6. A has stock ih the 3 per .pent, consols which produces him £300 
annum, lie s^dls out one half at 92, and invests tlie proceeds in the 
Soutli Devon Jtailway when a £.*>0 share is worth £23. Wliat.dividen<l 
per cent, per annum ought the South Devon Ilailway to pay so that he 
may ilicrcasc his income £50 peur annum by the openition ? 

7. A grain of pure gold can be drawn out into a wire 550 feet long; 
find thd cost of a wire of t^e same thicknens which would exti iid round 
tJic earth, .'iHsuniing the circumference of the earth to he 25,000 miles 
and the value of gold to he £4. 5a*. per oz. troy. 

8. (a) If A 1,1 of /y, ami C 2^ of //, find the nitiu ofi J to C. 


(ft) Simplify 


offi 


Vas 4! 2.'7 ■ 


(>) Divide HVOno hy 51*0 t^nd 1083*G hy o'lO and also' by *00516, 
and prove each result hy vulgar fractions. 


9. A sliopkeepcr buys .1 cwt of tea at -l/f. 2^/. per Ih , and mixes it 
with tea which cost him tltt. lid. per Ih, Ilow’ much of the latter must 
h^ add to the fonner that he may sell tlic mixture at 3#. Bd. per lb., t.nd 
gain 20 per cent, on his outlay ? 

10. 4 ft. 4 in. being the area of a map which is laid down on the 
scale of an inch to a mile, ref|uircd tlie nurnher of acres repre.sentcd. 

11. ^ (a) What must he the market value of the 3 per cent, consol'^ 
in ord«*r that after deducting an Income Tax of U. 4d. in the pound, they 
may yield 4 per cent, interest?’ 

(^S) After paying an IncMiie Tax of 10 per cent, a person ha.s £125h 
a year, find his gross income. ' 

1 2. Ill an elect i(»ii ofi a memher of parliament th of the constituency 
refused to vote, and of t>vo candidates the one who is supported by JJ-J tli 
of tlic whole constituency ;.s n'airned by a majority of five, find Wie 
number of votes for each. ^ 


VII. 

1. Prove that 29 multiplied hy 15 ~ 15 multiplied by 29. W hat is 
the difference between abstract and concrete iiiimhers ? ^ 

^ Si. .On the roof of Co vent Garden Theatre there was a tank holding 
18 tons of water. Supposing it cubical what would have been its dimen- 
sions ? One cubic foot of water tveighs 1000 oz. 
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3. If it take S' to over two pages of a book oontaiiuSig SP lines 
in each page, with an average of 10 words in a line, how many pages of 
iuiother book can be read in 20^ when .there are lines in a page and 12 
words in a lipe ? 

4. Required the expense of painting the outside of a cubical box, 
whose edge is 3*5 ft., at 1*3^. per sq. yd. 

/». The wages of 25 men amount to X76. 13jr. 4rf. in 10 days, how 
many boys musst work 24 days to receive XK)3. 10 a\, the dully wages of 
the latter being one lialf those of the former ? ' 

(k If a bookseller gain 2 th of the prime cost of a book by selling it 
at 5 ji. (k/.,^what would be his gain per cdht. if he sold it at tW.? 

7. Brufisifl'^ caq>et is 21 ft. *vide, and costi 5/r. per yd.; Kidderminstoh 
carpet is 3 ft. wide, and costs Us, 4ld. per yd.; drugget is 4 ft. wide, and 
costs 2s, G(/: per yd. I’liese carjietings hu.t 10 yrs., (> yrs., and 3 yrs. 
respectively; which is the cheapest auawliich the dearest in wear in tlie 
long run? 

Jl. («) Simplify ^ > and reduce to its lowest terrar 

Mofiijfj;} 2*/ 14 - 

(,,■!) P'ind the value of .1 of 10#. Gj//. 4-^ of 12#. I0]d. 4 'j[ of 
i2.4#.8id;nndof(:i, of 1111 11'02)- 01. 

9. (n) A jiersoii investing in the 4 per cents, receives 5 per cent, for 

his money ; what is the price of stock ? 

'• * ' * 

(J) Mlien the 3 per cents, are at* 80, how' much stock must b<* 
sold out to pay a bill oj X'UiK). 3#. i)d, duo 9 months hence at 3 per cent, 
bimplc intcic.st? 

10. A merchant lias teas worth 5#. and 3#. Gd, per lb.^>8pectively, 
w’hiirli he mixes in the proportion of 21b.s. oC the hitler to 1 lb. of the 
former. How much will he gain or lose per cent, by selling the mixture 
at 4s. Gd. per lb. ? 

11. A, and B .,ct out from the same place in the same dircetiott^ 

A travels uniformly IR miles per day, and aftiT 9 days turns and goes ^ 
liack as far as B has travelled daring those 9 days ; he then turrui agaill^ 
and imrsuing his journey overtakes B at the end of 22| days alter ' 
time they first set out Shew that B unifonnly trovelied 10 miles a dey. 
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12.^ and C do of a piece of work together in 24 days/ A does 
the same amount of work os If does in the sipne time, liad either or 
been absent^ then the t^o otliers^vould have acconiidlshed ^th of the 
work in 20 da\'s. In what time can each separately do the work? 

. VIII. 

1. AVliat is meant dy reducing one quantity to the fraction of 

“ another * * 

(a) Wliat fraction i.s Is. of 2s. ? and 5J of 4J? and of 

41(1, of iJ#. 7 hi. ? and of X‘(;2. l.t ThI of £.'> ? 

(P) It .i-I he 21} of Jf, and*^/i be of C, anil I) be 7J of C, wliat 
fraction is A of IJ '{ * 

( 7 ) If -ii of /i 1} oft(A + J of .4),Yind two whole numbers which 
shall bear to each other the ratio of A to JJ. 

2. A pound of silver W coined /nto 00 sliillingH, of which 02 only are 
issued. If 11) luilf-croiYiiH, and 15 sixpences are imdted into bullion, and 
sent to the Mint to be recoincil, wlmt sum will he ri‘-issue(l ? 

^ t*l. A person rows a distanci* of Jl miles (/oltk a stream in 20 minutes, 
but without the aid of the stream it would have taken him half an hohr; 
what is tho rate ol the stream per hour? and how long would it take him 
to return agnin.st it ? 

4. The shares in a speculation are l.'is. A pei-son buys 77 shares 

when tjiey are ut 4 per cent/ below par, and sells them at 1 per tent, 
pmnifiin, whai is his gain? 

/i. A and IJ engage to do 'u piece of w'ork for HO.v. A could do the 
work alone in 4 days, and Ji fti A days ; with the hel|> of a boy it is com*' 
pleted in 2 days ; how should tho money be divided ? 

0. A bill of £1)01) R.diie in such a time that AlO would in the same 
timo amount to £130. !)S. Wlmt di.scomit should be allowed for ready 
payment? ♦ • , 

7. If a elergyinan coniinutc hU tithes, valued at £500, for wheat. 

Imrley, and oats in equal portions, what quantity of c‘ach grain will lie 
receive, supposing the average price of wheat to he ♦></., barley 3a'. 0</., 
and of oats 2*. 9d. a bushel ? ^ 

^ In the above question what wilhhc tho value of his living when the 
price of each groin is advanced U. per bushel ? 

8. A room 24 ft, 7 in. long, 20 ft. A in, broad, 16 ft high, is to be 
papered ; there is a door iu it 6 ft 6 in. by 3 ft., and 3 window^ each 
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1 1 ft 9 in. by 2 ft. 10 in. Required the cost of papering the rooin at^«. 4d, 
^ per 8q. yard. 

9. . How n)«*iny times does *0009 of a BhilliMg exceed *000000.0 of a 
filiilling? iriiat numl>er will represent lU>*(VtO«5 grains when 4*001 ft 
grains is the unit of weight ? Detennino the heaviest unit for which 
*0061 ounces will he represented by an integer. 

10. (a) Extract the square roots of 10 010004 ; (2) *027. 

(;?) Extract the cube roots* 5 1 2*70fia04(1h4 ; (2) 42;. 

(“>) The cdge.s of a rectangular chest whiAi contains 04 cuoic ii., 
are in the proportion of 1, 2, 4 ; find the^U'tual length of its edges. 

11. A shi]) 40 miles from the shorJ springs a leak which admits JIJ 
tons of waUu»iii J2 minutes. ttO tons wouhl^ suflico to sink her, hut the 

ihliip'a pumps can throw out 12 tons of water in an hour. Find the a\erage 
rate of s^iilwig so that idie iiltiy reach the shore just as she begins to sink. 

12. A ill 2 days can do as much as C in .3 days, and B in 5 days as 
much as r in 4 d.iys ; what time would Ji require to finish a i)icce of w^ork 
wluLh A can do in 12 weeks? 

IX. 

1. Write dow’n a rule for working examplci— Ist, in Simple Fellow- 
shi]) ; 2iid, in ( \nnpound Fellow.sliip. 

(u) A .ship worth XliH'O being entirely lo.st, of which J th belonged 
to Ay Jtli to IJ, and the rest to C; find the lo.ss which each will sustain il 
she 1 k^ insured for .1*1080. * 

I (.:i) A and B eacli invest n certain bifrn of money in a buHiness. The 
^'Rum which A invests is 'j of that which U iiA'osts. At the i'nd of 7 months 
A w'ithdraws J of his^capital, and at the end of 0 months B with irawg J 
of his. The jnofits at\)ie end of the year arc X )ii2. 12*.; how* ouglit they 
to l>e divided ? 

•2. A person buys lbs. of tea at is, d//. jicr lb,, and mixes them with 
ft lbs. of tea at 2^?. lOrf. M'hat will 2 lbs. of liU tea cost him ? 

•?. A P'.*r.soti ctmtracts to make a railway 199 miles long in 1ft months. 
Ffe employs 120 p/en, but after .q months finds that he has only fini.shcd 
20 mile^. Flow' iiAny men must he employ to finish it w’ithin the time 
^ required ? • 

4. A pound troy of English standard gold, }.}th8 fine, is worth £46. 
12s. 6d., find the value of a coin w*eig)ung 7 dwts. 11 grs. in which the 
per centage of fine gold is 92*4. 
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5. ^ A cistern has 3 pipes, By and Cj A and B can 611 it in 3 and 4 
hours respectively; and C can empty it hour. If these pipes bo 
oj:>cricd in order at 3, 4, lyid 5 o’clock, when will the cistern be empty? 

6. How many parcels of Gibs, and 8 lbs. each can a grocer make out 
of a liogshead of sugar weighing 4 cwt, 3 qrs. 14 lbs., so as to have tlu? 
same iiuinbcr of parcels of each sort ? 

7. (a) If the interest on £234 for 20 days be 10.V. Od. what is the 

rate per-cent, per annum? « * 

(^) In how inan^ years will £1)36. 13#. 4d amount to £1157. 7^. 41rf. 
at 4J per ccMit. per annum ? 

(7) M’liat must be the rate of interest in order that the discount 
on £*387. 7 ft. 71//. payable at the end of 3 years may be £41. J0.vf 1^//.? 

8. Of 1. ‘18,018 persons, per cenf^ ean read and write; 58 89 per 

cent, can do neither ; and tho rest can only rea(J ; find the numbers in 
each class. • « * 

1). If gold he heaten out so thin that an oz. avoird. will form a leaf of 
20 sq. yds,, how many of these lc*ave.s will make an inch thick, the weight 
of^a cubic foot of gold being 10 cwt. 9.> lbs. ? 

10. A person bought goods on tlie continent; the co^^t of freight 4nd 
invsurance was 15 per c(‘nt., and that of duty 10 per (?ent. On^he original 
outlay; ho was obliged to sell them at a loss of per eeiit. ; but if he hatl 
made £.3 mou' of them he would have gained 1 per cent. W'hut was the 
originaboutlay? 

11/ (a) If (U) guns firing 6ve rounds in 8 minutes kill .350 men in 1} 
hours, how many guns firmg V rounds in t> minutes will kill 980 men in 
25 mimitos at the same rate V * 

(fi) if the Income Ta^ be 7(f- in the pound in the first half of the 
year, and in tho second, w'hat is the net ii/corno of a gentleman 

w]i0Jj<‘ gross annual receipts are £1542. 10#. Gd, ? 

12. The exiiensc of coAstnlctiiig a railway is £2,000,0/)0, of which 
Jth part was borrowed on mortgage at 5 percent, and the remaining Jibs 
was held in shares; what must be the average weekly receipts so as to 
pay the shareholders 6 per cent., the exjieuscs of working the railroad 
being 45 per cent of tho gross receipts? 


X. 

1. Explain the terms Par of Exchange, Uourse of Exchange, Simple 
and Compound Arbitration. 
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• • 

The exchange between •London and Paris is 25*5 francs p<y pound 

sterling; between Paris and Amsterdam is 117 franca for 55 florins; be- 
tween Amsterdam and Hamburgh is 41 florinafor 13 marks; what is the 
cxcliange Ifctween London and Hamburgli ? 

2. ( a) Find a sum of money wliieh shall bo the same fraction of 

i:69, i),% 6rf, that 2 cwt. 2 qra. 10 lbs. is of 3f> cwt. 1 qr. ^ 

(f^) Keduee 12.'». to the decimal of half-a-guinea ; of £1 ; of 
ilOOO; of .rOWXKll. • , 

(•>) Divide 1255 by 1*004; 12*55 by 012550 by *1004000; 

and multiply 123 by 3*4343. 

(a) What Slim must j 4 bequAth to 7/ so that may roc4*ivo 
£1000, After a legacy duty of JO per cent, has Is'en deducted ? 

Oi) tn what time will* £2500 douhb' itself at 4 ju-r cent, simple 
interest ? 

(■v) • Shew tlmf the*interest oljtaiiied investing a Kiim of money 
in the 3 per Cents, at H2* is to the interest obtained by investing the 
“ame sum in the .‘U per Cents, at 03.J, as 34 is to 3.5. 

4. If tlic j»riee of ino bricks, of which the length, breadth, and tliick- 
are 1(», 3, ruid 10 in. resj>ectiv<dy, be 5#. 47., what will be the priSe of 
0700 bricks w’ltich are one-foiirth less in every ditnension? 

.5. A contractor sends in a lender of £5000 for a certain wtvrk ; a 
«e<’ond .sends in a tender of £4350, but stij^ulate.s to he paid £.500 every 
Three months; find the diff'ereiiec of tliy tenders, .suiqio.sing the w'ork in 
hnth oases to be finbhed in two ye.ars, and money to he worth 4»jUT cent, 
simple interest. ^ , 

0. A railway train travels 27 miles j>er liour, ineluding stoppages, 
and 30 miles per hour when it does not stop; in what distance HI it lose 
2(/ by stopping? \ 

7. If 2 boys and 1 man do «a jjiece of work in 4 hours, and 2 men and 
I boy can do the same in 3 hours ; fim^ in what time a man, a boy, and 
a^nan and a hoy together, respectively, ead^do the same. 

3. A field is 300 yd.s. long and 200 yds. broad :*find the di-stance from 
comer to comer. ^ If a belt of trees 30 yds. wide be planted round it, find 
the area of the interior space. 

0. '*A boy can buy at a fruiterers either 2 cocoa-nuts, or 12dd;^n 
fillKTts. He buys the cocoa-nuts, and then commences a series of C3t* 
changes, obtaining 5 pears for a cocoa-nut, 5 apples for 2 pears, 2 oranges 
for 3* apples, 21 hazel-nuts for an orange, 2 filberts for 5 hazel-nuts; is 
he better or worse off than if he liad bought the filberts at the fruiterer^st 
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10. ^ A RTOcer buys 48 lbs. of coffee at JiOd. a lb., and mixes it with 

12 lbs. of clucory which cost him 4d, ; what will be his gain per cent, 
if ho sell it at 13d. x»er lb. I * 

11. Capital originally invested so as to yield an annuaf income of 
^4500 at the rate of 4.J per cent, is re-invested at /> i)or cent., and then 
divided among 3 persons in shares wdiich are as 4, 7 and t). ^Vliat is the 
yearly income of each ? 

* 12. Hiding a journey of 427 miles int<f town, I meet the coach, whicli 

left town at the same moment that I starteil from home (7 o’clock), at the 
18th milestone from town. Supposing that it travels 10 miles an hour, 
determine the hour wh(*n we meef. and the time when (iiroceedinir at the 
fcame rate as before) I shall reach London. 

XI. 

1. What is meant by discounting a bill?* IVlIat is mearft by the 
** three days of grace”? 

What does a Hanker gain by discounting on July 1st a bill of XloO 
dated May 22iid at 3 inontlis at 41 p(T cent ? 

2. (a) A lb. of powder costs 3.v, mi<l the charge for a gun is 2^ 
drams, luwv many shots will (>.v. Od. worth of powder furnish ? 

(/it) M’heiit being lil.v. a ifr., caleulate its price jut Iw'etolitrc in 
French money, supfiosing a hectolitre 22 gallons, and tlic exchange 
to bo X’l - 2o fr. 30 c. • 

3. A cube contains 2’370 cubic yds. How many linear feet are there 
in (1) an edge, (2) a diagoiiill ? laid what is the area of one of its faces ? 

4. The cost of publishing *1000 copies of an Engli.sh w’ork in two 
volumes is 500 guineas. What is the cost of publishing l.VX) eopiea of a 
Fr*'nch translation of it in«<hrt*c volumes, each voluine uf the translation 
costing as mueh as a volume of the original ? 

5. Of two men, one work^i regularly 7 hours each day in the wtcV, 

the other does no w'ork 2 days in the week, but <*ndeavo\irs to make up 
by W’orkiiig 3 hours per day for 2 day's, and 12 hours i>er day' for the 
other two ; how many days according to his rate of worltj^loes the former 
gain in a year ? ^ , 

C. Af B and C liaving equal shares in a ship, sell respectively one- 
half, one-third, and one-quarter of their shares to D, who dies and leaves 
his share equally among them. If B's and Cs interest in the shipLe 
jChau worth i7732. 8d. what is the value of A s shore ? 
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7. The differeace betw^n the interest of a certain sum for 4)ne year, 

and the discount on the same sum due a year Jienec at 5 yvtv cent, is XI ; 
iind the sum. • • 

8. Hhw many deni planks each 10 ft. lon^, 11 in. wide, and 2.J-in. 
thick are required to plank a floor liOft. 2 in. wide, and JW)ft. Ion#? ; and 
what is the cost of tlie liin!>er at XT per load of 50 cubic feqt, and XI 
jicr load for .s.'ji\ving and carting ? 

i). The solid contents of a sphere beinjf J <>f ? 5 S of a cube, the side 
of which is the radius of the spliere, and a clihic foot of iron weighing 
450 lbs; find the diameter (in inches and tenths of an inch) of a 08 lb, 
cannon-ball. * 

10. Tljc distance from A to B is 12 miles, 2 miles of wliicli is uphill, 
and 8 downhill ; find tlie diftcrenco betwel*n the times in ^vhieh a person 
would ride fro in A Joii^iid hack again respectively supposing his pace 
uphill to be 4 miles, downhill 5 tnilcs, ahd on level ground 10 miles 
per hour. 

11. At what time between 11 and 12 o’elock are tho hour and 
minute-hands of a watch Ist together, 2iid at right angles, Ord diivectly 
opposite ? 

1 2. I have shares amounting to •• tli of a property worth X 1 20. 1 4 ?. 1 d., 
and after ]>urch>i*^iiig additional Hluircs w’orth>^t;h^,ol‘ my own, I sell 

of my whole interc‘-t in the projicrty. IVliat sluftMiasa I left, and wliat 
is it w'orth? Express both re.sults in deciinah. 

X1I,> ' 

1. M'hat is the ge neral object of a^qiiestion in the Rule . f Three? 
Ifow’ docs the Direct Rulo of 'I'hrce differ from tho Invorao? flow does 
Simple Projiortion differ from Compound Proportion ? 

(a) If a garrison of (K)0 men have provisions for 5 weeks, allowing 
e 3 ch man 12oz. per day, how many m’eu ean In; maintjyned for 10 weeks 
by tlic same (|uantity, if each man is limited to 0 oz. a day ? 

(p) If a certain number of workmen can do a piece of work in 
25 days, in whaf^tiiiu* will 1^ of that number of men do a jdece of work 
twice os great,' supposing 2 of the first 8€*t can do as much work ip an 
hour as 3 of the second set can do in 1.^ hours, and that tho second oet 
work half as long a day as the first set ? 

2. The amount of a certain sum with simple interest for 20 yean Is 
£895. 9s. and with simple interest for 10 years more is X401. 7#. 

the sum, and the rate per cent per annum at w’hich interest is reckoned. 
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3. Find the squares of 1039C81 and 328778 ; and divide the greater 
result hy the kss, to the hrst significant figure tn the decimal places. 

4. If one watch loses ai.d another gains at the rate of 1 min. a day, and 
they arc both set at noon on Monday, what time will be indicated by the 
hitter, when tlio former points to 10 h. 49^*j min. p.m. on the following 
Saturday,? 

fi. The area of one end of a cubical cistern h T2}- ft.; express its 
frtpncity iq feet and iiu-hes. Sipposing it j>rovided with two spouts which 
would fill it ill 10 and «2 rnlnutes respectively, and with a tap which 
would empty it in J.> ininuteH ; what portion of it will be filled l>y leaving 
all three open for fi minutes? 

0. A merchant sells a certain quantity of corn at 48.v. .a quarter ; the 
purchaser on selling again at a rise of 2.y. a quarter realizcs’jClo by the 
transaction ; how many quarters were sold ? 

7. If A possess Jth ]»av t of-a ship, whoso value is X'ljrOO, find Ti .1 of the 
remainder, what should the tliird yuirtner C pay them for their joint shaios 
to make a profit of 10 per c< nt. by his purchase ? 

8. A person buys lOdOf^rs of wheat at .M.v per quarter; lie kee[»M it 
7 mbnths, during which time it Joses m quantity iM per cent.; if money 
he worth f» per cent, and liLs incidiaital expenses be X\20, what docs he 
gain or lose by selling the wlicat at a quarter? 

9. A can mow’ acres in 4r[ days, and B acres in 3^ days ; tliey 
mow together a field of 10 acres^ JIow’ Jong will it take tliem to do it, 
and how ..inny acre.s will each mow’ ? 

10. 1 kiloirrninine - hectogrammes - 100 decagrammes - lOoO 

grammes. Find the value of f>7 kilogr. 0 decagr. 4 gram, of any article 
which cost X'T7 fl. 7 c. per kilogramme. Kxpress the re.sult in the 
Knglish coinage? * * 

11. The first of six bo^'s can copy 3 lines as soon as the second can 
copy 2 ; the second 5 as soon ns the third (>; tlie third 7 as soon as the 
fourth 8; the fourth 9 as soon as the fifth 10 ; ami tlio fifth 15 fis soon 
the sixth 14; how njany lines will the sixth copy w'hilst the first is 
copying K3o lines? 

12. A company is formed in which the liability ?»f each partner is 
Hnuted to the amount of his shares. There are 500 shaves of X* 10. each ; 
after 3 calls have been mode of X‘2 on a share, it is found /hat the concern 
is aTailure, nnd its affairs are wound up. At this ]H'riod its assets amount 
to £10217. 0$, OJ d. and its liabilities to XloTOo. 17«. Gd. How much will 
the company be able to pay in the pound after all the remaining calls are 
paid up} 



APPENDIX. 


MISCELLANEOUS PAPERS. 


I. 


1. SiiFW ho\f to iViv'ule 4 things of the nainc size and material among3c.hiI< 
dren, ^4, /i, and by merely breaking ong of the four, and so lliat ^'s share sha^ 

be 7 of a whole one, h\ share of a whole outs and C’s shari 

5 0^ ^ 1} 10 -JO 

the remainder. • 

2. A person onyil^iys^^/i men, and ‘iOwoinin, wlio work re.s pec lively 12 and 
1.0 houA a-day dining fi\e days of tlic week^ and iialf time on the remaining 
day ; each man receives Hd., and eacli woman 2</. an hour. What is the whole 
expense of labour during a year"? (a year - 52 weeks). 

3. If 144 men eun diir a trench 4()yd«. lontr, 1 fl. bin. broad, and 48 ft. deep, in 
3 days of 10 hours each ; how long must, another troneh 6 ft. deep and 2ft. 3tn. 
broad bo, in order that 51 men may dig^ it in 15 days of Oltonrs each f 

4. Kxplain \#liat is meant by compound ioterc'^t. What is the difference be- 
tween the simple and compound interest of X'3'15. 5// , for 2 years, at 3*5 per cent,? 

5. The longdi of a rf-r tancrular field which contnins 2 acres, 3 ruods, 5 poles, is 
151 yards, 9 m. , fiml its bnjadtii. 


6. W hicli i- flio greater v2 or \ .1? Kind the cube root of 


5()af)-J12 

t>5o;iff 


7. Wliat i-» iii« worlli of 10 lbs. of a infxtur?; of tea winch contains 5j^ parts ol 
blu' k worth 4». H-/. per ih., and 4^ parte of fjrcen wortlx (w. per lb., a«d 2^ parts ol 
uningc pekoe wortli 3.«. fid. per lb.? • 

B. Find the ecfl^ated time of payment of £200 due 14 meatlli and ol 

£300 due 19 monilis hence; and determine the*prr«ent valus ol4lbe whole sum 
(supposed to be due at the equated time) allowing 3^ jier cent, simple interest. 

9. Supposing tiic supply from CaiifBrnia«to become so great that the marklM 
price of gold deerc.iM-s m the ratio of 7 : 5, ^hal would Im the alwolule loM SUi* 
tained by a fumlluddcr upon every £UXt which waif paid off at par, if he had 
bought in beforeftbe depreciation look place, when the price of stot^k was at 89J1 

10. A {reiT'^Q buys tea at 6i. a lb. and also some at 4jr. a lb. in what propor* 
tjovs*mu-xt he mix them, so that selliug his tea at 5s. 3d. a lb., he may gains 20 pet 
cent, on each fb. sold ? 

11. Find the cost of papering a room 19 ft. B in. wide, 24 ft. 4 in. long, and 13) ik, 

high/ with piper 2j ft. wide, which costs Hi. per piece of 12 yards; the windowf^ 
and parts not requiring paper, making up a sixth of the whole surface. ^ ^ 
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12. A certain Bum produces an annual income of £200 when invested in the 
3 per cent * consols, and of £2o0 when invested in railway 4 per cent, preference 
shares at par. liequired the sum invested, and the price of coasols. 


II. 

1. F.x]<iain the method of pointlm; in extracting the square roots of wholo 

numhers and decimals. Find and also, as tar us three places 

da imttls, -v/(*'>72-l409t)j. »* 

2. What kinds of qucstiins can be solved hy means of the Hide of Three 1 
Disting'iiish betwt>cn tiiu Hule of I’hieo Diiert, Invcrvi*. and Di>id>l(;. 

3. A bankrupt pays 7c. 5m. m'lhe £, whut ought a creditor to receive on 

adebtof £IW2(». 7//.5c. » ‘ 

4. A person, after paying from ]iis rental Id. ii. the £. for incomc^-tax, .and .3^ 
per cent, on a mortgage of £4()<K), has Xl5t)0. Tds. 4d. remaining : what %\as Ins 
reiitaH 

5. On the price of 25 voU., bought af 3.>. a vol., the bidder is allowed 5 per 
cent; on that of 12 others, at .5r. 3d. a vol., 7J per cent. ; 2J per cent, of tlie 
auctiori'duty ih also paid by the purchaser: wh.it wdl the hooks cost 1 

6'. A person bujs 3A cwt. of tea at 5r. 4^ /. per lb. and cwt. of tea at 3c. VJ. 
per lb.7 and mixes them; he sells 5 cwt. at 45. 6d. per lb.: at what rate per lb* 
must be wdl the remainder so as to gain 2i» per cent, on hU ontlij- ’ 

7, If 2 cnb. in. of iron weigli as much as 1.5 cub. in. of water, and a cub. ft. of 
water wcigli 1000 oz.; find the weight of a cubic yard of iron. 

B. 3'liree horses do the same work as 5 ponies, and 12 horses can just draw d 
C ertain load;^^how many ponies \/ould be rieoessaiy to draw' half the loiul I 

9. A aiier doing j tha of a piece of work iu 30 days, culls to his assistance B, 
and together they finisii it in (i days ; it; wduU time would e.ach do it separately 7 

10. \N hat Is the dill’erence bctwi'e.i Interest and Di.^count ? 

A person purchased laud nC £(i0 anu £.50 per acre respectively ; the former he 
let at £2, and the latter at £2. 25. per acre per annum : find the rate of interest he 
obtained in each cdsc, ami the advantage* of the second purchase over the first. 

11. In B certain lake the tip of a bud of lotus was seen a span above the Bur- 
faco of tlie w'ater. Forced by tlie vdnd it gradiwlly advanced, and was submeiged' 
at a distance of two culnts. (^impute the depth of flic water. 

12- A. H, and C are partners; .4 receives J profits, and H twice a-* much as C. 
find the capital of C, .d’s income being diminished £40 by a fall of ^ per cent, lo 
the rale of profit. 

13. A man expends £1000 in the purchase of Great Xuggpt shares ol £5 
wheil'^hey are at 2 pnmmim, and XVB) in the purchase of Agua Frias of £2, when 
tliay are at } discount, he sells out again when the Nuggets fall to par, and the 
A^a iVias nse to 3 premium. What does he gain or lose after paying the broker 
4 tier cent, on all the money which passes through his hands? 
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III. 


1. Define a Vulpar FraAion. Ilow many kinds of'Vulfirar Fraction* are tiiere t 
Shew that multiplying' the numerator of a frartiofl hy any number is the same in 
efTect as dividlni; the dcnmninator by it. 

Simplify 


( 1 ) 



li 


+ 


7 

a 



'2. If I Ib. Avoirdupoi.s bo rtiuivalent to 7(100 frraiiis Troy, and 66 ihillini;* 
weigh 1 II). '1 roy, find iliu \ii!ue ot ‘20 avoii;(iu|>oit» onnres of silver. 

3. Ji (gentleman dyin^ leaved piopeify worth £23,100 lunonur 3 Hons and 4 
daughter.^, yinotiiig that the shall have alike ^ more than tlieir eldest sister, 
who should have £3(X) more linn either of he? youuf^tT sisters, they sharing alike. 
How much did emdi » 

4. Pind at what rate simple iiiteir^t a sum #f money would amount in 2 years 
to the same ns at 4 pei cent. eoinp<»und interest. 

•'>. (I ) Tile edge of a cubiCitl beam is IB inches ; what is the edge of one contain- 
ing 8 times iuik li ^ 

(2) Kind the side of a sipiare fiehl eontiiining 2ae, 121 yds. • 

(). Iff) men and 7 boys can reap a held of corn of Ki.') aen*)* in 1.7 days, in how 
many diiy.s will l5 men and 3 boys re«ip a held ot corn of 73 acres, each boy’s 
work being J| of a man’ 

7. A person inve..ts, X‘)(j2 U'*. in the 3 per e< n(«i. at 77, and wlien the funds 
have fallen I per cent, lie iran*‘ferh bis eapiVil to the 4 per cents, at hod the 
alteration in his imome. 

8. \\ lin li IS the mme profit. ilde investment^ the puri'hase of .3 per cent, con- 
sols at X'-tt), or the piirelKi’*e of ‘•Imre'* in mi insiiram e olhee* at X’227 per share, 
the annual dividend on a sburc being £7. 


9. If the wholesale dealer wdl to a retailer at 10 per I’cnl. ])rofit, an<' the retailer 
sell to i!ie eoii'.umer a* 50 iH;r lent, profit, what ])n^)orlioii of the pric** paiil by tlie 
consumer is profit ' 

1(1. I iiid flit* area of a court-yard 9 yd^. 2 ft. (i in. in length, and 7 yds. 1 ft. 6 in. 
•in breadth, by duodecimals, and explain your iftclbod of operation. 

11. A wine-mercliarit jiays X7() for a pipe of win^, and bottle* it off into an 
equal number of quail, pint, and half-pint bottle*. How many »Io/en of each ha* 
he, and at what m^at he ‘■ell it per dozen to gain 1.3 per cent, on Iih outlay 1 

12. With a*^ml)on of rurn which cost 15ji. a man mixes a quart of water, aorl 
then'^sclls il for Km. a gallon : with a gallon of gm at I H. he mix«rs 2^ pint* of 
water and sell* it at I2ji. a gallon : and with a gallon of brandy which coat 22i» 
jic mixes 3 pints of water, and then stdis it for a gallon ; how much doe* he 
gain, per cent, supposing him to sell twice as much rum os gin, and twice a* much 
gin as brandy 1 
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1. Find the iquiire root of *000961, and prove the coTrertneM of the result 
obtained. What is the lengrth in inches the side of a cubical bo^ which contains 
•0(XX)27 cubic yards? 

2. State the ruloH for multiplication and division of donmals. Divide 2*50892806 
by 92’410J5 to four places of decimals, and shew by fractious that the result is 
correct. ■» 

3. Define interest, simple and compound, present worth, and discount. 

” (1) W'liuf sum of money k it at 5 per cent, simple interest for 13 years will 

amount to £828 ^ , 

(2) Fiml the present worth on £487. 5^. 2 c. 5m. due 175 days hence at 3 75 
per cent, per annum. 

4. A tenant holds a farm of 350 acres, iulycrrt to ii tax of 3s. &/. per acr« and a 
coin-rent of ICKIqrs. of wlieat, barley, oats, and.^beans respertivelv. Find the 
amount of his re nt when the averaire prices of wlieat, barley, oat.s, and beaii& per 
quarter arc 38#. 9</., 27.'*. 4d., 17.<. 4d., and 335. Kid. rcspectc ely. 

5. It is observed that 20 men, all of equal streiipth, buil*! a wall 15ft. high, 
30ft. long, in <i0 ihivs, and 35 others aUo of eqniil strength, hiiil*! u wall 20 ft. high, 
and 40ft. long, in 04 days; what is the ratio of the sireiigih ol the men of the two 
classes ( 

6. ‘‘What ought to be the value of l*Kj5 in the 4j per cents., when the 3 j>cr 
cents, are at 97^ ? 

7. Standard gold being coineil at the rate of £3. 17 j. 10}, il. per o/., what is the 
least number of ounces tiuit <’an he coined into an exact luimher of sovereigns'! 

8. A person transfers £5(HK) from the 3^ per cents, at 98 to tlm 3 per cents, at 
94*. how much of ilic latter i>tc.;k will he hold, and what will lie the dififerencc in 
his income ? 

9. Out of £4. 7*, 6d,t one-th -d is,^paid to /!, ami one-seventh to B; after tins 

4 

-"thsof the lenMdlktlcr is paid to .4, and the rest to Ii: find the sums respectively 
rtHTcived by A ami /I. 

10. A ]K)rtu)n of a church-roof 63(1* long, and 27 ft. broad, is to l>e re-leadcd. 

Tiie old lead runs Bib. to the square intended that the new lead should 
only lHj7Albs. ^^lmt quantity of ,.tilrue saved, and how much will it be 
worth at per ]>mind ! ' 

11. A bankrupt owes £208 of which £235 are due to A, £325 to B, £525 to 
C, and the rest to I). How much must he pay in the pound that D’s receipts may 
be what C's ought to have been, ami bow much will his oUier creditors have each tu 
receivk; ! 

12. ^ A is twice, and B is just one and a half times as good a workman as C, The 
thrcc'work togctlier for two days, and then A works on alone for half a day, and B 
fi>r one day. How long would it have taken A and C together to complete as much 
piihe three will have thus performed 1 
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1. A man whose wechly^enrnings are 17f. €d, savee a fifth part of that sum 
e\’ery fortnight. In what time will ht' haye saved 5^ guineas t 

% Disunguish )>t ivvuv n alistract and concrete numbers. What is the difTereoca 
between 65*. diMdecl by 15*.. and tiSs. divided by 15 T 

3. 15cwt. of rhecKC is divided Hinongst 61) men, and KU women, on the eon- 
dition that each man is to have twice as much as each ttornan ; how muefe will each 
have 1 

4. A rectangular pile of wood'sis 12 yds. hiirl^and 10 broad, find the number^f 
oblons? pieces IHft. loni;, Hin. broad, and 4 m. de» p contsiiued in it, su*^)pusing the 
cost of covering llie pile with matting* at Ad. ptir stpiare foot to be XH7, 

5. A person bought 23. 24, and 25 quartern of wheat at 3lb.,and 40i. per^ 
quarter respectively, and mixes them ; at qpiat price ja r quarter must he sell tho 
nwxturc*to gam 20 per cent, by the purchase t 

6. A person having £22(K). ^ per cent. con*i)la sells out at 07.} ; and invests tho 

procee.Is of the fttle in a Uaiiwuy Stock paying 4;| i>er cent, at *15; find the nltcra- 
tion in Ilia income. * * * 

7. ilouirlu cloth at 0 months credit %r 21*. |>er yd. ; how much per yd. should 
I be allowed for present jjayment, mtcicHt being reckoned at 4 per cent, per annum ^ 

8. How much cotton 4 ft. wide at 3fi. per square ft. must be given in exchange 
for 34*45 metres of i riiicli .Mlk j of a yd. wide nt 4 fraiies per square metre, 
£1 l)Cing worth 25* 15 francs, and the metre being 30*37 inches t 

9. Kxplam ilii| inctiuvi of pointing in the extraeiion of the cube root of 
'iecimals. 

Find the square root of ^ and the ciiIh* root of 423.j(»l’751. 

10. 'I’lie produce of tle^ Inroine-'lax ific pound is £525J^;0. What 

would be the g.iin to the revenue if the tax were at the rate of 3 per cent.# 

11 . 'r\>o dorks point to 2 o’clock at t^e same iiistiint; one lo<*es 7" and tho 

ether trains H" in 2t Imurv; when will one b^ half an hour before tie* other, and 
wlnt time will each clock •^liew ’ ^ 

12, A persam giyjs i(K) guineas for a pipe of wine, which ronlaii*’! 52 do«!n 
l)ottle«»; what does his #ine cost Inin a dozen if be Inia to keep it ten years in bottle, 
and 4 jitT cent, siinii’e intcre.si be allowed on the outlay 1 


1, (1) Divide 7244*3 by ‘(Xyt*)!?, and prove Die correatness of the result. 

[^X Simplify4ibc expression 

5 7 /7 ,37 l\ 

5 3^1 

M-3“*2 
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2. D 1 vkle ^6 miles, 20 poles, 3 yds., 6 ia. by 3, and express the result in furlongs. 

3. ^ A Verson purchases £1000. 3 per cent, consols at 96^, and sells out again 
when they have sunk to 82$ ; how much doe«( he losefiy the transaction? 

4 . A legacy of £1.7)0 is leYt to lhree*iiidividuals in the proportions of 1 , 2 , and 
3 -; hnd the sums rfceivetl by each after deducting the legacy duty ol lO'per cenu 

5. Find the discount on £237. lOs. due 4 months hence, at 4 per cent, simple 
interest. U’hat would lie tiie otnount of the error in the a)>ove case if interest 
were inkcn insleuJ ol discount, and in whose favoui would the error be ? 

6 . Ilow inueli KngliAh cloth, 1 ^ yds. wide,^*tt 2 s. Oii. per sq. ft., must be given 
for lOmetrcil of French velvet, i of a metre wide, at lOs. per sq. metre ? 

7. A person sells out ortlie 3 per rents, at 9b, and invests his money in Kail' 
way 5 per rent, slock, lly this means liU income is increased 50 per cent. Find 
the price of the railway stock. 

8. The cost of carpciing a room twice as long ns it was broad at 55. a sq. yd. 
amounted to £8. 2»Akl.; mid the painting ui the walls ulOii.UMp {d. amounttd 
to £2. 125. bfi, Tind t)ie height of the room. 

9 . Ilow much ought the prici* of the three pf-r cent, eonsols to sink below par, 
lu order tlut a broker may be enabled to obtain four per cent, on money ? 

10 Shew that v2 l.es liotween and extract the cube root of (>6'91t21tj7rj 
12 tit* 

cubic feet, iiml reduce the nsuU to inches. 

11. A man purclumcs £70f) •nock in the 3 pep cent. con-ioN at ‘Mj, and aIsM 
invests £.585 in the purchase of Itussi.in Cy per cent, stock at 97.}; how niu( h stoi k 
has bo staiulinft m his mime 1 If he .sells out of the 3 jier cenu. at 95 .iml out of the 
5 per cents, at 9fij, does he gain or lose by the traimctior», and how much i 

12. A grocer bu>s colFcc af^the ri* e of £8. H).t. jH-r cwt. and clncnry at £2. 19, 
perewt., tjnd mixes them in the proportion of 5 parts ehieory to 7 codec; at whut 
rale must he sell ihe mixture so os to ^ain £18| per cent, on lii.s outlay 1 


.VI [. 


1 . Which is cheapest, an article that costs ir> 5 . and wdi lust 9 months, or one 
which costs 125. ami will last 7 months? How much will be saved in 3 yrs, 33wks, 
( 1 year## 52 wka.), not calculating inle 7 »t, by constantly using the cheaper onc^ 

113 2 1 

.of 5 

*4. (1) Find tho value of ' — ( 2 ) of ^-4 j — of 2 shiliings. 

■ \10 2 . 5 / 

(3) Exprw^ + 

3. Gunter's chain is four poles long, and divided into 100 links. Shew that 
Rquape links may he converted into acres by moving the decimal point five places 
to die left. < N. 1(50 square poles > 1 acre.} 
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4. A pays B a debt a year be^re it is due, mercantile dueount allawed. 
If h had waited for payment till tAe end uf the year, he would then, iiu>nt> l>eini; 

) aupiK)sed to produce 5 (>€r cenc^ interest, have been £5 licher than by thu’ actual 
arraug:enient. Determine the amount of ^*1 dt«ht * 

5. A and II can perform a piece of work in 10 days, A and C in 12 dayii, and 
B and C in 16 d«tys. In what iitne w‘ould they do it separately * 

6. llitvint; tiiat 12-') Italian hie inaLo 2,3 Koinan scudi, and (Imt 2001 

Iloiimn scudi ntako Austrmu zwanzigers; find how many Italian liic make 

lUO Auiti ian zwunzigers. '• ^ 

• • 

7. A person has 4 houses^ the nultiHl values of wV>ch amount to X' 1040. The 

Vrilue of the fii*>t house is two-lhiid'. of the second, tliat of the second is thrcc-fourthi 
uf tiic iliiid, and the value of the third h» hvt» sixths of ilia fouith house j find the 
value of ejcli. • 

b. At whnkrate percent, alrnph* interest will 3Ad. prmluce 3 ^a. interest in 33^ 
f yours ? 

0. If C^vernmont aUcAv Uruhtax to hi- reikMiiod for so much siock in the 3 per 
rent,' consols us will luoduci* a vearly irnnum* l.inp‘i' l>y one- tenth part than the 
yi'.irly tux redecintd, what sum of nwuiey slerlini; must hi; invested in slock in ordor 
to redeem a hind -tux of X«< Ud. per annum i consols hciiiK at percent., 
inclusive of brokerage ! 

• 10. Kxiruct the cube root of 731Ul9lH772fl, • 

IL A man buysJa flock of sheep consisting of 117 for X’lOB; lie loses 3, and 
finds IB Olliers in hiicIi bad condition that he i- obliged to sell them lor 4 shillings 
ijpiccc ie-s ihiin they cost huii ; lit how much per lieud must In- sell thi- remainder, 
in Older that he may, on tlie' whole, gam X’o hyMlu Iriiusactioii I 

12. .\ room 27 7 ft. long, I'l-Vift. wide, and 12 1ft. high, lh hung with paper 

2’7 fu wide j hud liie cost of the juper at D. 3d. a yaid* * 


VI 1 1. . 

1. Shew how to change a vulizar fraction into a <Aecimal, and prove that the 
decimal will terinioale or recur according’ to the form of the denominator of thtt 

• . k 2 

r^ilxin fraction in low'cst terms. ^Vhich sort wiH the fraction 7 — produce! 


3 

2. Add together - of 4s. 7d., 2*33 of D. and *2373 of XI; and n*duco (bo 

9^'J 

result to the decimal of half a guinea. 

3. Attract the Iqiiure root of *142B57 of 3^ square yards, and express in inebea 
the cube root of 4 1 •421736 solid feet. 


,4. If the sum of £1,200 tie put out at 10 per rent, per annum compound 
interest^ and interest paid half-yearly, to what will it amount in a year and a halft 
What would it amount to in four years at the same rate at simple iniereatt 

20 
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5. Of efery volume of air 21 per cent, is oxygen* How much oxy^n u con- 
tained iff 25 cubic faot 7(X) cubic inches of air.’ 

6. A perfiOTi rcr< ives i;533. (ii. 8<i. for £5(>0'due two years hence* At what 
rate is discount ciilculuted 1 

7. Find ihe cost of overlay iiifj with gold a table 6‘d'28r)7M yards long, and 
l’7il yards lAide at 25*. the square inch. 

H. laid £30 including a duty of £5 per rent, for a (Jeneva watch ; what did 
the duty ninount to ' 

9. 'Hu* (‘xchangc at Paris ufpon London is at tho rate of 25 francs, 70 centimes 
for ill sterling, and the exchange at Milan upon Pari'< is at the rate of 42 Aus. 
tniin lire foi 20 francs : hud liuw many Austrian lire should be paid at Milan for 
a £20 note. 

10. A ilcalrr buys 80 tons of coals, and after si lling tlicm again nt is. fW. per 
.sack finds that be has giiined £4| Had he soliptlu in at 1.^. 4i/. per .sack he would 
have lost £0, Fiiul the cost price per ton, .mil the wiighi ot a sack of coals. 

11. A pioeo of work has to be finished in ;Vi (hrys, and 15 men arc set to do 
it, working 9 hours a day, but alter 24 du\s it is found that only 5 ch.s of the work 
i‘<done: if 3 adilitionsil men he then jiut on, how many hours a day will they all 
have to lahour to finish tlie work in lime 1 

12. A winemieri liant Imvim; houglit 7 dozens of wine at filh. per dozen stmts 
the same into a vat containing 130*4 frallons of wine w’orth jmt dozen, and sells 
the mixture at 4tij. What per cenUge does he obtain 1 (a do..ju bottles cout^iin 2*7 
gniluus )• 


IX. 

1. one million take mnety-nine thousand and rune; arul take one mil- 

lionth from one hundrcrl and on* ihuMsandth'^, expre.ssing- the rc-'ilt by .i decimal. 
Mhat is llu; amount of^Ubs. 3oz. 12\ilwr.s. repeated t)240 tmie^ ' 



(-) Divide * of I'J by ^ of ^ , and 16ft. 3 in. by 2>|^. 

4 5 9 

V ^ T 17 

3, (1) Erpvoss *0021 by a .simple fraction, and + 61I7 ~ by a decimal. 

*(2) Multiply 1-25 by *072.' (3) Divide *010101 by *^2; 120 by -rtOffl; and 
i)6'25 by 1*25; proving? the truth of each result. 

4 , If tliree men working 11 hours a day ran reap 20 arm in 11 days; how 
many men working 12 hours a day will reap n Held 3(»0 yards long and C20 yards 

"hroad in 4 days 1 

5, Divide 488 guineas among 7 men, 9 women, and 3 boys, so that each 

3 6 

^ woman may have ^ of each man's share, and each boy ^ of each woman's share. 
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6. A person invests £4800 in the 4 per rents, at 80, and at the eifti of each year 
invest^ the dividend whicit beioines dvie. in the siiine stock; supposinj? the fuiiib to 
remain at BO for 3 years, hud Kis dividend at tiie end Ol the third year. 

7. A and !i ran do a piece of vvuil. in (> dayi, 5 ) ami C can do it in 7 days, 
and A, and C ran do if m 4 days. How lonu would A and (' take to do it t 

8. In how many ycn»'s u ill £250 dotihle itself at ‘2J ya r rent, simple interest? 

9. Find the amount of £254. 4fL 8//i. for 5 years at 3J per cent, p^r annum, 
sjm}de interest. 

10. A room whose heicrhl is 5.n., breadth 20ft. lOm. niul Icn^’tli 22ft. 9m. 
ha.s a door 71f. thn. by lift. 4in., and two equal wiifdows each 3tt. dm. lly 50. 2in. ; 
find the ro'^t of jnijierinir it at da*. 5}i/. ))er ^qmlle yard.* 

11. A <leht to be disrhaiired at tin* e\jnralian of 4^ niontliK, | is paid imme-^ 
diatcly, and ^ at the evpirntion of 3 inoi^i.n ; when ou{;ht the remiundf't to be 
paid ? • 

12. Fim^tlie Icmrth of thc4iit(rior td;re o( a rtibical bin winch contains 40 
quarters of wli»'af. ( An mipeNal bus|,« 1 nlU 2J|}5‘192 ♦“ubir inrlies.) 

13. }a*rsi)rt inentiiied his rapitai .iiiinuilly ^rd part, and at the end of 4 yeam, 

one year’s intitost tbereoa at 4^ |K:r umounieil to £270. U Init rapLlnl did 

he -Start with f 


X. 

1 The height ff a tower on a river'** hank is 50 feet, the longrfb of a lino from 
its top to the opposite bank !■» 55 f< 1 1 , wh.it is rlie breadth of the ruer * 

2. A an<l H acrye to duide tb‘Mr tra\tllinK eN)»« ii'i-i in the jiroportion of the 

number> 7 and 5. A pa\s in the whole iP* , and H j»ays in the whole 

£15. 17.r. , wliai Ija.*^ the one to pay and the uibei t«^m i ivc in older selilo the 

account I • 

3. The pos>s of an electric felcRrnph hy*the%'ide of a railway are placed ut 

intervals of tV) yards find the rat** per lionr of*a ti.iin whieb passfs ov* * ehwen of 

these intervaU in 25". Al-to, find tfie Ji.ist d|i>tame of two po>is from * ach other 
which lire an exar*: nianber of miles njiuit. 

4. 'rhe weekly recmi>ts of a Kail wav f'ompany^fiverajre £2(>83. 7j;. 0/i. from 
pas^enirer, and £2117. 8v. from goods traffic. '1 fie expenses of workingr aro 

7s. 2*/. pel calendar month. Theif capiful is 2 irullions: what iiJt<;re&t cart 
they pay per sliare of t'lOt) ' ^ 

5. \ g-ocer Imys .W cwf. of sugar at £1. Th. lOAr/* per cwt., and mixes it 
with 1181 (wvt. at ^'2. 2*. h/d. ; at wiiat pruv per lb. inuht he hell the mixture^ fn 
ord'-r to realize a profit of 12 ikt cent. ^ 

6. ^ A man bn>4; 5(J '•fiarL'S in a railway nt £20. IDs. per share; and 100 mcr$ 
at £'7. 15*. p<T shAre. I'he half yearty dividend iti 3 j. 4d, per iihare : lyhat 

per cent, per annum does he make of his money ? 

* 7. A person buys wheat at 39r. per qr., and some of superior quality irt 0*. 
per bushel : in what proportion must he mix the two so aa to gain 25 per cent- 
selling the mixture at 67m, 6d, per qr. ? 
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B. Ai B game of billianlji, A ran pive H 15 ;)oint8 in 50, and he can glTe C 

20 in 50 j how uttxuy can t(ivK C in a gmne of 70 ? 

9. If 225 quartern of wliicli wyre soI«l on Sept. 28th, 1853, for 5&. per qr. 

^vould have kt< hed !Mir. jmt qr. on *MariU 25rh next following, and money be 

valued ut the rate of 3.] per cent, per aniiuiu, what would then have been gained by 
having k«‘pL the wheal { 

10 A iiath sinim mark-i his goods with two prices, one for ready money, and 
the other lor credit of fi morith.s : what hx<‘4l pr<»i)ortion ought th(‘ (vio priccji U> 
k ar to Cf'icli oiln r, alhivvirig 5 pty cent, per anr.uin, simple interest ' 

11. A eel Inin sum in leq ye.us ninoiiiiled to “f- 5 per cent, jut annum, 

simple inferist : funl the sum. \\ hut must he the maiket-v .ilue of J per e( nf. stoek, 
in order that , after di'duetmg tlie mcoii>e-la\ of seven- pence in tiie pound, it may 
yield 3,*, per (‘ent. interest ! 

12. If till' 3 j»ei cents, are ut 95, nrnl (jovernnunt offer to rec(i\e tenders for 

a loan of the lender t6* lectivc live millions in the 3 per ccniN , toirether 

with a certain sum in the 3] pci cenb , whul bUm in tlie 3j per cttib. uugiit tiic 
leiidui to accept f • •• .s 


XI. 

!♦ Suftposing tlie velocity of elei-tnciiy to he 2BH,00<) miles per set end, anti the 
enrth’s ciicurnfcrencc to la 2 '>,090 miles, cuieula'e to sevi n pl.e c' of dei imnls the 
lime of transmitting an tlt'i tin tileijiaphie me ".ige to the Anti'lioth'-,. 

2. i lieie aie 5 paitnei.s in .i business whuli ptoduct's £2100 pioM , the senior 
paitner has (i shares, the set oml 5 shaics, and tiu three junior pailneih 1 tshiiic eacli. 
\\ hat does each partner receive ^ n 

3. the cost of paving a utreet \ a mile lung, iirul 47 ft. bioad, at the cost 
of 8. id. per sqimie yard. 

4. A teii'dcuh r buys B chest of lea containing 2 qrs. 17 ll)s., at 3.s. 1 j.', per lli., 
and two chests, ein h eoutaining 3 (jrs. 7 Ihs., at ib. o^rf. per lb. j what will lie gam 
per cent, l y selliiie the mixluic at 4 slidlmgs j,t r ll>. ^ 

5. 1 f .1 piTsoM rceeivi's 4.^]>fr cent iic^rtst on liis cuphjil by invtsfng in the 
3.J yx'r I'cnls,, whut is the price of the stock, uiui how much stock can be purclnisod 
forXlitKll 

6. From u bill of £.1. Us. 8d , due 18 months hence, a tr.idesmau deducts ,5#.", 
whttt is the rule per ccuu at wliicir the discount is calculated 1 

7. If a lb. ^f Knglish standard gold tine be worth ’k£40. 14s. t>d., what 

j 122 

U lUc value of u rupee weighing 7 dwts. 11 prs., in whu h — is pure gold ? 

IIAI I 

fL The j»nni of £1250 i.s invented in the 3 percent, consol*, when the price of 
stock w RH per cent. ; whai will l»e the imomc produced, and how- will the income 
.«.lie affect^il if the price of stock riine to ^12 per cent, and tlic stock be then sold out 
*aad the niouey put out to interest at 4 per ceat.1 
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9. Explain the method of planting* in extracting the cube root it w^ole num- 
bers, and dd'iinals. 

10. 1‘iiid the length of side of ^ cube which'containa 8060150125 solid 
iuches. , 

11. If I borrow money at 3 per cent, interest, payablo yearly, and lend it 

imniediiilf ly nt 5 per coni. pa\al>lo half-yearly, ( loreivnjjr coinpounil interest lor the 
2nd h.ib-\<itr), and gain tiierehy ai the t nd ofMhe year £t)tk) ,, whuC wiw the sum 
of inunev I borro\M‘<I ! 

12. If .1 li)ur-o‘ired boat eo'.ts .fiO, what wouj^l a six-onred boat cos|, supposing 

iho expi nse of ‘.ctiing uj) a boat is proportionate to ^he bipiaru of the number of 
oars ! \\ hit h would cosf the leiibl pi'i head I 


XII. 

• 

1. r.YpItiin the nature of decimal fractions; state lh«* rules for the addition and 

rmilrip!i»’*fi<tri of*llic?iit andtlu'w that th* y are the same hs in the case of vulgtir 
fr.ietions. W rite down the rube of '2. * 

2. 'I be p<»imla(ion of Circ.it I’.ritum in 1 B.jI was 21,121,%7 ; and the increase 
durinir th'* pn'vions half ceiUiiry had been IKI 17. .per cent. Whiil was the popula- 
tion in iBOl * 

• 3. Tli*’ snlerr'al year brim; 3G')d.. Gh., Orn., O'Gsec. ; and the tropical year Sf)5d., 
.511., -IHin , r* 7scc. ^reduce tlonr difference to the <!ccimal of a tropical ye.ir. 

*1. Mil (Ml0 4’v^t. of amnnnutHin aie to be removed from a fortress in 9 days : liul 
it is toiiiid ih.it in tj,<hiss IH horses )i.i\e rained aw .ly only 4.5i)<) cwt. ; how many 
horM*s aie n tiUMfc to I'.irry .vway the r* ki m i^e time that is left ' 

5. \Vliat IS the discount on £77.5. fj/f. Ir. 2 .5m. 8 ik; .5 moiiflis at 4J per 

cent. » • 

6. \\ ouhl a person incre.m’ or diminish *liis income hy selling £1157, 3 per 

cent, stock at Hd| to puicljasu into the ,'Jj per at ' 

7. A trude'iiian fimU that if he asks for 18s goods 1.5 per ci nt. above the whole- 
sale price, lie can wiiole “tock in 4 months, wjier*-.!*. if he a»ks 20 per cent, 

he re(juirf*s <1 months to soli the '-amc amuuiiL U Inch wdl he find the more pro- 
fitable system at the year’s end ' ^ 

•• 8. Find the respective times lictween 7 aidj 8 o'clock, whem flic; hour and 
minute-haads of the watch are, 1st, exactly op{X>-ite to ^«ach other; 2nd, at right 
angles to each other ; 3rd, coincident. 

9. A and H caS do a piece of work together in 4 hours, A and C tPireihor in - 

3x hours, and ti ^cd C together in .5f hours; in whul time will each do the work 

• • 

•lonef ^ 

10. If fn) and (h) he the sides of a rectanglci in what sense may the area of the 
figure be said to be a x 1 

Find the area of a room 25fL Gin. by ISfu Sin. ; and the cost of covering it With 
carpeting 2 fL wide, at 4a. per yard. 
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11. ^fter deducting from a clear rental of £35000 one-fifth for pereonal ex- 
penceSf and 1000 guineas for extras, I invest the remainder in an estate at 25 years* 
purchase ; what u^ill be the annual valueuof the estate! 

12. A Loudon merchant owes a sum of money in Paris; which method of 
payment will be most advantageous to him, a direct exchange, or a circuitous 
remittance from London to Venice, from Venice to Hamburg, and from Hamburg 
to Paris, t!ie exchanges being os follows: £l ar24'6 French francs, 19 francs s 10 
Hamburg marks, 1 mark a 4^ lire of Venice, 56| lire s £1? 


XIII. 

1. What sum is the same fraction o,f a crown that 2s. is of a guinea! 

2. In whnt length of time will £150 amount to £165. 7jL 5c. at 3 j:er cent, 

simple interest ! , ’ r ^ 

'A Define Pre.scnt Worth, and Discount. State the difiVrence between mathe- 
matical and mercantile discount. A farmer buys 57 sUeep i/>r £1‘70, payable at the 
end of 12 months, and sells them directlj at 3-3^. a-head ready money ; what docs 
he lose by the transaction, supposing the interest of money to be 5 per cent. ! 

4 . Light bells begin tolling siniuitaneously, and they toll at intervals of 1, 2, 3, 

4, 5, 6, 7, 8 seconds respectively : find after what interval of tunc they will again 
be all tolling at the same instant. ^ 

5. A person’s average annual expenditure from the year 1830 to the year 1850 

inclusive is £391. 9*. 2</. He finds tliat in 1830 he spent £39^, 16«., and in 1851 
£445. 8tf. 9d. What was his average annual expenditure from 1831 to 1851 in- 
clusive! * 

6. In Austria 120 gulden f paper\*urrcncy) are worth 100 .‘.ilver gulden. What 
amount o^V*^per money should be obtained lor £10 sterling, if the value of £l be 
9 gulden, 30 kreutzers in silver t (60 kreuizns = 1 guldi'ii). 

7. If a piece of work can be done in 30 days by 17 men working at it together, 
and if, after working together for 12 days, 9 of tlie men were to leave the work ; 
find the number of days in which ihe' rcniaiuiiig men could finish the %>ork. 

8. A shilling weighs 3 dwf.s. 15 grs., of which three pacts out of forty are alloy 
and the rest pure silver : if the value of silver rises 8 per cent., wliac must be the 
reduction in the weight of pure silver ip a shilling 1 

9. A cube contains 56 solid feet, 568 solid inches ; find its edge. 

By selling a horse for £1 f6. 17s., a person lost 5 per cent. ; what will bt 
his gain or loss per cent, when be sells him for £132. 4s. 6d. ? 

11, The sum of £6000 has been subscribed to build lodging-houses for the 
and accommodation provided for 120 families. These are divided into 6 classes 
which pay respectively 7,6, 5, 4, 3^, 3 slullings per week per family. How much 
par lent par annum will the sub^ribers realize, supposing the yearly expenses for 
&c. to be iCaO 7 

22. A man in mowing grass walks at the rate of *4 miles an hour ; it takes him 
i72iliipBtaa to mow a grass-plot of 1056 square yards, how broad does be mow f 
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XIV. 

• 

1. Ex(lrcn in fiiruret thirty>four and two thousandths, and by it divide 
2825566 2. What alteration must be maile in the quotient if the decimal point in 
the dividend be moved eight places to the left! 

2. A bankrupt owes i;6000, and has good debts to the amount or*£l800, and 

had debts (fur which he reccives>^n the average l(h. in the pound) to the amount 
of £1200 : how much can he pay in the pound ?* • 

3. Find by Practice the value of 7 cwt. 2qrs. 15i*lbs. at £3. Oi. Id, a cwU 

4. On June 1, 1854, tlie 3 per cent, stacks arc quoted at what would 1# 

the annual income uf a person inve<%tiitg £3411. 6$, 8d. in them, after payment of 
the incotne^Jax of lOd. in the £1, brokerage being estimated as usual at 2tf. 6d, per* 
cent. ? • 

5. K £3- *20 tl^htrs^ 25 thalers » 93 francs; 27 francs » 5 scudi; and 62 

seudi i: 135 gulden ; how many guldens £11 • 

6. What principal in the decimal coinage put out at simple interest for 5 yoin 
at 4 per cent, will amount to £1111 

7. Divide £202^5 among A, 2i, C, D, E, so that A’s share : B*§ share I J 2 ; 

’r*8 share : B's share :: 6 : 4 ; D's share : C’s share :: 6 ; 5 ; and share : D's 
share:; 4: 3. • 

8. A can do a piece of work in 27 days, and B in 15 days ; A works at it 

alone fur 12 day.<), fl then work^ 5 d.iys, and afterwards C finishes it in 4 days; in 
uliat time could C have dune the whole wo(k 1 ^ 

9. Extract the square root of 3080^, and the cuho root of <) £)I28. Find 

the hypothenusc of a right-angled triangle^f vsiiich the other sides are 4ft«y tod 
lit. 8 in. ^ 

10. Incomes below £h'K) a year being subject to 5d. in the pound income-tax, 
and incomes alK)vc*;gl50 to Id, in the pound; hnd what income above £150 a 
man must have, that he may be just 7}d« a year poorer than a man who has 
£ 149. lOs. a year, 

* 11. A person enters France with 33 BO^|reigni, one half-sovereign, and 7 

florins in his purse. He expends in France 677 franci^ 50 cfinlimcs. lltMv malty 
florins will hu receive in exchange for tlie remainder', tlie rate of exchange 
26 francs, 25 centfmes per pound sterling 7 

y2» A has £90,000 stock in the 3 per cent. South Sea Annnitics, and is qflbfnd 
by government* the choice of being paid off at par at the end of the year, Of of 
receiving £110 of a new 2.J per cent, stock for Irtich £100. He chooses the former 
'alcemativq,; and, on being paid off, is able to invest his mooey inAba 3par,cmit« 
cooftols at 92. Find the amount of li« stock in consols, and the excess of hiiillCOmj 
above what k would have been if be had agreed to the proposed convemlMu . ' ^ 
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WLPPENDIX. 


XV. 

1. 660 horseii are conveyed in transi^orts to the seat of war at a cost for food 
of £1542. A storm occurs just after one>fourth of the voyage is cojnpleted, in 
which 10 horrics are killed. If the expense of the food of each horse be Is. per 
day, what was the length of the voyage I 

2. 'I'lie. shares in a certain undertaking pay 13s. 4d. each, being at the rate of 
5 per cent. Find the amount of each share, and what interest per cent, they will pay 
up^'n tho purchase -money, if bou(i;fit at j premiif.n. 

3. A cask which weighs 1 cwt. 19 lbs. 13 oz. floating in sea>water displaces 
2 cub. ft. 61 cub> in. What is tho weight of a cub. ft. of sea- water ? 

4. A man invests £1000 equally in'the shares of two railway companies; the 
shares of the one are 3 per cent., and tnc other at 6 per cent, discount; the price 
of stock in the former suddenly rises 7 per cent, anf* that of the latter^is depressed 
5 per rent, lower than when the man purchased; if be now sell out, what will he 
gain or lose 1 

5. An oz. of gold is worth X3. 17 j. lOW. In making sovereigns 2 parts out of 
23 consist of an alloy which ts worth 1 W. an oz. ; how much gold and how much 
alloy will lie respectively rcipurcd foi 2(il7 sovereigns? 

6. A river 30 ft. deep and 200 yds. wide is flowing at the rate of 4 miles an hour, 

And flow many cub. ft. of water run into tlic sea per minute: also tiie number of 
tons. (A cub. ft. of waters 1 (XX) oz.) ^ 

7. A person buya sugars at Id. and lOd, a lb., and mixes them in the proportion 
of3 : 5; what will he gain per cent, by stdling the mixture at 9tf. a Ib.? 

6. Find the number of cubic chf|.'ns and links in a rectangle parallelopipcd 
whose edgea are 94 chains 50 lih'ks, 1 chain 5 links, and 31.} links. 

9. A person buys £500 3 per cent, consols at and sells out again at 82J : 
how much does he lose by the transaction 1 

10. A owes £3000 bearing interest nt £5 per cent, per annum ; he pays at the 

end of each year for interest and in part payment of the principal £500 : And the 
amount of his debt at the end c>f the third year. « 

11. A wall, 5 times a.t high as it is broad, and 8 times as long as it is high, con- 
tains 18225 cub. ft. Find the breadth o(thc wall. 

12. The capital of a mining-rompany is £300,000; the working expenses of 
the mihe amount to £15,091. 13«. 4l£l, in a given year : what must be the grop pro- 
cee4> the mine to pay the original proprietors 4 per cent. ? Al«o suppoimg the 
original shares to be £10, what per centago will those persons receive who have 
pureftased at 2 discount 1 

f XVI. 

1. AVhat is the cost of papering a room 12 ft. 4 in. high, 16 ft. long, and 14 ft! 
Jib. wide ; the paper being 2 ft. 6 in. wide, and coetbg 3i. 6d. a ytr^i the workmen 
im> oharging ^4. for every square fiootl 
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2. If £lnlO ni]>eesa106^cent8 a 1000 m'lU, expresi £37. in tbk 

coinage. What is the diffemnce between a farthing aq^d a roil 1 

3. If silver be worth 5s. 6d. an oz* and puft gold be worth £4. 5s. an ot.i 
what wouRl be the weight of a 15s. piece, containing 92*6 per cent, pure gold, ami 
the rest silver 1 

4. The content of a cistern is the snm of two cubes whose edg^ are 10 and 

12 inches respectively, and the area of its base is the difference of two squarei 
whose sides are and if fl. : find its depth. ^ m 

6. In the London General Po'^t the proportionfof unpaid letters to the whole 
number posted was 8 per cent ; and of the paid letters 51 per cent, were stamped’] 
the whole number posted was 450,000 : ho|^ many of them were stamped 1 ^ 

6. pA, who travels miles an hour, Itarts 2^ hours before H, who travels ihc 
same road the rate of 4^ miles sn hour: whep will B overtake A t 

7. What is the relation Iwtween the Ih. troy and the lb. avoirdupois t Convert 
281bs. 5gz. avohrdup<ns*Co4roy weight ; and prove the truth of your result. 

8. A watch set accurately at 12 o^lock indicates 10 min. to 5 at 5 o'clock r.x. 
What is the time when the watch indicates 5 o’clock 1 

9. If a cubic foot of gold may be made in gilding to cover 402,600,000 square 

inches, hud the thickness of the coating of gold. • 

10. A person purchases a hundred shares in a company at £3500$ and 

ultimately sells at a profit of £43. per cent., after having receivc^l four dividemU 
of 15s. Ad., 20s. lOd., 30s. Ad., and 3Bs. 9d. a share ; by how much do his receipts 
exceed his outlay ?• « 

11. If 236 yards of cambric arc bought at 7% \0.^d, per yard, and sold, one 
fourth at 10s. 3#/., one third at 8s. 6d., and the remainder at 7s. per yand, what will 
be the loss or profit per cent, upon the wboli^ outlay ? 

12. A person buys a numlwr of railw%y hliarca at £12. 17#. G</. perahare; 
the purchase-money (including £8. 12#. (id^ axpenses) being £1000. How many 
shar<>s does he buy !• 

What yearly incoffie will be derive when tbe^dividend is at the rate of £3. 
per cent, on the original shares, which arc £20 1 

XVII. • . * 

1. If ihe hands of a clock be together at 12 oVlock, when will they be togetber 
again! • 

% •A field of 7 acres ts sown with tumipe, beet, and cabbages; the aiJui of 
the crops being Respectively as If : ; 1^. |f the values of an acre of eaoh bn 

also respectively in the fame ratios, and an acre of Cumips be worth £7 ; whil in 
the worth of the whole crop I 

dl Find at what time l^tweea 3 and 4 o'clock tbe nimntn*ha]id of n wntdi m Bf- 
snanntes beforo the honr-hand. 
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APPEKDIX. 


4. A (4«terQ ig filled by two pi[>es in 20 and 24 minuteg reepecdvely, and 

emptied by a tap in 30 minytee; what part of it will />e filled in 15 minutes when 
they are ail left o(>eu together! t * 

5. The driving-wheel of a locomotive engine, 5 feet in diameter, famed 2500 
times in going (> miles ; supposing the circumference of a circle to be 3*1416 timee 
the diameter, find what distance was lost owing to the glipping of the wheel on 
the rail. " 


'I'he value of a fraction is not altered if jioth its numcratdr and denomina- 
tor be multiiflied or bu divided by \he same number : prove it. 

I 


“When is a fraction said to be in its lowest terms! Shew that; — - is such a 

fraction, and explain the process. ^ 

7. The length of a decimetre is 3*937 inches; find the number of solii inches 
in a cube the length of whose side i:/ a decimetre. * ^ 


8. If 160 liorses consume a Muck of hay 20 feet long,. 11 feet, 3 inches broad, 
nd 31 feet, 6 inches high, in 9 dey**, for h^w many dajs wifi a stack 15 yds. long, 
feet broad, and U feet Ingli, supply BO horses? 

9. Find the present worth ol £130. Oi, 7Jd. due 9 months hence, supposing the 
r per cents, to be at 92. 

lO/ Suppose the population of a country would increase annually by 3 pc^ 
:cnt., were it not for cmigrution, which annually carries off *5 per cunt, of tho 
)«oplG ; what will bo the increase per cent, in the population after 5 years ! 

What is the population of a country from winch at the above rate 01,000 per* 
tons emigrate in 2 years I , 

11. Otje company guarantees tS pay 5 per cent, on shares of £100 each; 
another gutirantees nl the rfito of 4^ per cent, on sliares of £7. lOj. each : the price 
of the former is £124.), and of the hir'ter £B. lOs. ; compare the rates of interests 
which they return to the purchaser. < 


12. Multiply and divide 52 ft. 6ia. hy 5ft. 10 in., and explain the results. I 
have to pack 1200 books in n^box 5ft. 3 in. long, 3 ft. wide, and 2ft. 9 in. deep; 
each book is 10) in. long, 4) in. wide, and Ij in. thick; rmd*kow many must be left 
out. 



ANSWERS TO THE ESAMPLBS. 


Es. L (p. S.) 

AWiitim. 

1. 63; BI; 99; 40; 13. % 300 ; 303 ; 764 ; 888. 

3. 4000; 1471 ; 6930; 9009. • 4 . 37S04; 33000; 9016. 

6. 100000; 676050 ; 202593. * 

6. 7003000; 11108106; 54054088; 613020303. 

7. 20000000a00(x); 9000000300021; 94000090094904. 

Numergtwn* 

1. Fort^-three ; sixty ; eightj-«ight ; ninety ^seven ; iifiy -nine ; twelve ; twettty- 

one; nineteen. * 

2. Two hundred aed (iAy-six; four hundred and one; fivo hundred) Hint 
hundred &nd nincty-ninc ; Airee hundret^and sixtf 'five; five hundred and seventy-, 
eight , eight hundred and thirty-seven. 

6. Two thousand ; one thousand, seven hundred and twenty-four ; three thou- 

sand and three; seven thousand, fivehundrc<l and eighty-four ; one tliouiond and 
seveuty-fivo ; four thousand, five hundred and forty-one. • 

* 4. Thirty-seven thousand and three; forty-seven thousand and forty-aiae| 

sixty-three thousaiA and ninety; cigiity thousand and eight; three hundred aftd 
forty-one thousand, three hundred and twenty-three. 

5. Six millions', eigh^ hundred and fifty thousand, four hundred and six; eight 
millions, eighty thousand, eight hundred andaiglit; seven millions, eight huudied 
and forty-nine tiiousand, six hundred and thirty; four hujidred and oiglV^ea thei^ 
sand, two hundred and fifty-four. 

G, Ten millions and one ; twenty roilliolis, two hundred and twenty theUitttdi 
and twenty- two; ninety-two millions, five hundred and sixty-eight ihousand^.mfte 
hundred and eighty-seven; thirty millions, c^e hundred and eighty thouseikd aud 
seventy. * ^ ^ 

7. Two thousand five hundred and sixty millions, five hundred and thirty 
thousand, two hundred ; eight hundred millions, three hundred and nine thousaikdp 
•five hundred and sixty ; nine thousand seven Hundred and thirty-eight millioniv 

four hundred and thirteen thousand, two httjpdre^and eight. s 

8. Seven thousand and seventy inilU||i^ur hundred and twenty^three ft Bind 

hundred and eighty -seven millious, six Uundted and fifty- four thousand, three bilif 
dred end twenty-one ; fivo thousand s/ven hwhred and seven millioiMi sixly^ 
eigh^Chousand add eighty. ^ ^ ^ ' * 

9. One hundred billions, one badfirdw aad|iuDety%ight thousand seven bnX^' 
dred millions, ten tbouiand and nineb: » haadn4;^M 
twenty-six billions, eight hundred ami lilvent/* ffKSlM^ six hundred, 

four mUlioos, one bundled and tbiee tilioelaiidi two bilkid nd sbty-fm 



810 iirawERs (|»p. «-23.) 

Ex. IX. (p. A.)' 

AUMam, 

^ 293. 4. mi. & 3073. 6. 13854. 8. 15M7. 0. 19358. 

10. nsoia 11. 11001543. IX SSlISll. 14 . 114e390. > 

10. 2923038. 10. 1881390. 17 14M7; 48829; 82391. 

18. 779264 , 3925020. 19. 149036957938, 16096683926, 142228910945. 

Sa 96929. 21. 4304268. 22. 1002733636293. 

Ez. in. (p. !o.) 

Aitiracrion. 

8. 445. X 221. 4. 8X & 1147. 6. 41830. 

7. 47309. X 432099. B 899899. 10. 30036B384. 

11. 73640889. IX 6t3(lS08 , 7036970; 111232112. 

IX 115849491; 3922990923, S6B990634342. 14. 8087 ; 493X 

U, 3999996; 99700(XW. 16. 14515927. 


Ex IV. (p. 11.) 

i XXX; XLVIII; LIX; CCXXU, VI; MDCCC.XLTII. 

Twcntx-tbree, 23, uxty-nine, 69, two hundred and eighteen, 218; 8v« 
Atid one, fiOOl , one hundred and fifty thousand, six hundred and three^ 
two mtUioiiSo one butidred, 2000l(X)« 


Ex. V. (p..ie.) 

X 90)X 3. 14335. 4. 4495X X 14399. 6 45»27X 

7. 3471074X 9. 39'>73X 10. 1098300. 13 1646331. 

n. 4O'570X 14.'94972X /S. 24643451. |7. 67248660. 

IX 3a07S. V 19. 4B43162. 31. 128I3742X 2X 694^41. 

8X 4233404, 6802762, 12t32674; | 

61964682, 87860370, 397683780; 1 

586289802. 2868835636, X‘i8l382769; 1 

182581498641, 68.943103679, 70935237485, 67108955380. 

•(. 16332724; 21377700U, 2361710300 , 21810149152, 

16340834080; 121932631112635269, 40IS530224830S2787S413X 
^ 44886996200592; 2605651637240, 128572831324016; 

10232906383432580; lX'018a053 103649203285. 

^ nS6470720; 6e476364796388& 

W. 3876} 54095923966; 4400S6790B2X ti. 3IOB4100; 1408008 




46840. 

INie84u 

03Q04U 


Ez. VI, (p. 23.) 
' 3. 130535154. 
"a. 11848122. 

13w 89057. 

17. 8T4360. 


4. 2m 5. 156950. 
9. 67625. 10. 1975308. 

14. 11284629. with reac* 4. 
le. 4359780. 19. 3707^ 



AKSWSBS ({jp. ai-32.} Sit 


30. 1002303^ with mo. S. *31. 17G36. 23. 9633365, withofom. 11. 

33. 311239 34. 4636736^ 36. 61736. 36. 456333. 37. 543817. 

36. 18574687. 33. with r«in. M. , 9(>. 71340067. 

31. 814644, with ran. 17. 33. 11605659. 33. 334915. 34. 764748. 

35. 8862. 3& 40930, witji tern. 270. 37. 591863. 

38. 22161337, with rem. 47191. 39. 6719070. 40. 7676. 

41. 66399477. 42. 243096359. 43. 3396, with ram. 6094687. 44. 44830301. 

45. 9000900090009. with ram. 1 ■, nnd 900009000000, with ram. 10. 

46. 3864. with ram. 26167. 47. 746115, with ram. 83337. 48. 6084. 40. 8743W. 

5a 764095. 61. 11717201, with ram. 645. S3. 5771, witb.rem.^>488e3387. 

S3. 39486, with ram. 2211. 54. 35. &. 2826863^ with nn. 81^ 


1. 


( 1 ) 8 . • 
( 8 ) 2 . 
(15) 493. 

■ (2*2) B4. 
(29) 2223. 
( 1 ) 2 . 


(2) 15. 

(9) 20. 

(rt)) 13.* 

(23) 504. 

(30) 142857. 

(2) 2. <3} 13. 


Ex. VII. 

(3) (4) 11. 

(10) 15. (11) 26. 

m 2 . 

( 25 ) 11 . 

(31) 87. 


fl7) 13. 
(24) 83. 


(5) 4. 
( 12 ) 8 . 
•(19) 7. 
(20) 123. 
(32) 37. 


(6)40. 

(13)8. 

( 20 ) 6 ., 

(27)23. 






Ej. VIJL-#. 30.) 


1. (1)48. 

(6) 71803. 



(2) 900. (3) 106. 

. (6) 18646. (7) 50J37. 

(16) 2663667. yi) 10867906. 

(2) 48. (3) Sa (}) 120. 

(7) 1102. (8) 192. jC9; 252. 

(12) 720. (13) 262 a * (14) 126a 

(17) 2630. (18) 1008. * (19) 228ea 


Ex. IX. (p. 31.) * 


(4) 140. 

(8) 408673. 

(13) 11754488. 

(5) igpo. 

(10) 3485. 


** 1. 28944. 2. Nine millioiUp ninety tljpuiand^ une 4lftiidiiii Sliui ; 

ninety ihottsand, mne handred and nine; 9181818; SOOOOfiO. * 

% 1053884. ^ 4. 36 yean. 8h 548501. ^ 

n. . 

2.. 5yeam. # 3. 700400000000000000. 4. 633242. 5. tM| 

* 111.1 
p 2. 300 daya. and 76 Ums remaiaiiig. ^ 3. %\d40* 

5.. Aj and C scaps y ptsi if ly i8p g7» md33 nM»> 


4 
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AKSWESS (pp. 82-89.) 


‘ W. ' 

I. 94S7a X 1302; 448. ^ 3. 29; 71. 

4. 100100101 ; one thoiuuiud and ten millioDs, one hundred and one thousand 

and 10; 1840. 5. 283; 3396. 

V. 

1. 48, with remainder 91. 2. 815. 3. 20000 German only; 

30000 'I'Kchech only; and 70000 both German and Tachech. 4. £63412. 

5. 524. 

VI. 

1, M.D.LXIII, rx. 3. 567342. 4. Two hundred and seventy 

thousand, one hundred and thirty; twenty-six thousand, seven hun^fl^anJ 
eighty-four; 10234 ; 6. 5. 31, i'J, 16 years are the ages of the childjH!^ 







X 

(p. 3C.; 


15 

4.5 

60 

180 


287 

615 861 1845 

T2' 

12* 

12’ 

12 ‘ 

^ 2, 


; to ’ 63 ' ’ 

63* ■ 





Ex. 

XI. 

(p. 30.) 


5 

5 

5 

5 5 


o 

15 15 

15 

16’ 

24’ 

32* 

40' tit] 

i’ 

z. 

0457’ 11740’ 

14675’ 



' 


Ex. 

XII. 

(p. 37.) 


21 

49 

154 

27 

63 

198 

33 77 242 


3 ’ 

T’ 

22 * 

3 ’ 

7 ’ 


3 ’ 7 ’ 22 

• 

62c 

130 

338 

698 

910 

218 545 1417 

2507 



’ 13 

23 » 

35 

’ 2 

r* 5 ’ 13 ’ 

23 -' 


*35 ' 



834 SB5 

1521 

2091 " 40>i5 

250 

62.5 

1625 

2875 

4375 


a ’ ^ ' 

13"’ 

23 ’ "ii ’ 

2 ’ 

6 ’ 

13 ’ 

’23 

36 





.£x. XIU. 

(P* 

38.) 

•* 




t. 

X 

12|, 

3. 6j. 

4. 

12t. 

5. 

9. 

6. 

36\}. 

7. 

CD 

3H. 

9.4 31 

10. 

92»V 

11. 

6. 

12. 


13. 

goiW- 

M. 1514}t3.'. 15. 

59^53 

16 


17. ! 


la. 



19. 




20. 

12^1- 




Ex, xrv 

••(p. 

39.) 







38 



37 


3J 


^ 480 

1. 


T' 

3- ^9- 

4* 

T- 

5. 

12 


6. 



223 

. 14022 

10. 

11152 


11. 

2482; 

7. 

n* •• 

15 

■ »• — 

« 

13 


43 * 
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ANSWERS (pp, 40-44.) 


B. 

13. 

** Si* * 

6453 
-202 • 
l(L ®'2«* 

**• 2889 ' 

72442 

18. “TIT' • 

• 441 

472604 
»' 1107 ’ 

i« 9“®** 

“•..■pT' 

29*1^ 

720 



Ex. XV. (p. 40.) 


l5- 

-i- 

2 

*' 35' 

’•W 

3. ^ . 

10 . 

a 

• 8 

4 “ 

4. 

. 9 

®' l6' 

a ?^5 

*’ .48‘ 

la^. 

22 



Ex, XVU‘ (p. 41.) 

1 

1. *. . 


. a . 


»■ |. 

«. ?. • 

. 3 


®',n' * 

-S- 

-S- 

25* 

12. 

13 

903' 

u - 

52* 

'*• n- 

296* 

17. |. 

123 

18. ,2^. 



21 A 

21. 72- 

27 

1624' 

23 

31' 


25$ 

66«' 

26. — • 

741 

*2, 2031 
3058' 

28 

IW 

I- 

« »» 

30. gj. 

31 

31. 2cj- 

«. 7 

32. 

• • 





Ex. XVII. (p. 43.) 


- 16 20 
30’ 30' 

30' ‘ *' 

16 35 „ 

40' 40* 

8 9 10 

l-y 12’ 12’ 

.96 
^ 5F* 5f 

12 10 

6. 28’ 28' 

11 

28' 

18 27 20 

36’ 36* 36; 

7 ? 
7* 72* 

66 68 

72* 72* 


„ 20 21 26 25 27 28 * '86 » «• « 

"■ 48’ 48’ 48' iio’ TO* TO' * «0’ 80’ 85* 8^ 

24’ 24"ji4’ 24’ ^ 3003’ 3003* 30(3’ SlOS’ 

*' 240 1754 28 147 216 TO 39 

400 ’ 400 ’ 400' 2^* 262' 2m’ 555' 

' SIB 180 286 64 11 224 688 660 422 ^ 967 

3»6’ 396’ 886’ 396’ 896' * S?i* StS’ SH* 8J5’ 55** 

» 






'• . Ex. yvin. (p. 43.) 

1b arder of value the fractii.iia will ataod thus : 


lU gt jj. 

3 

6' 

m 1 1 

3 1 

41 2* 

<» M- 1 

i' 6°^a- 

Wgg. 5t 

6 3 
' 12* 16 

:• 


<‘> S’ T!’ 

7 3 9 

13’ 7 ' 3' 

W 5 «f| of 





WS' lo’ 

27 9 

' 40* 16 

3/ 

* 8' 

(8) Y, 

3J, ^ of 9j- 



5 29 

8’ Si* 1 

13 

2B* 

(10) ?, 

9 7 3 

22* lb* 11^ 

3 

as* 

nil 

<**) 74b» 

113 51 

152* 76’ 




<»)f. 3J. 

f of 9f. 







cais"" 

7 

16* . 





Ex. XTX. (p. 47.) 



Tlie tuntt wiU,be: 







(3) iH. 


!7 

(6)1H- 

S0 

(7)Sg. 

w|. 

(9) aig. 

(10) (11) 11*. 

(12) 14|. 


(2) 

ljl%*^ 

(3) 1. 


(5) 1/*. 

mm- 

(7) 

iH- 

(8) lig. 

(9) Is*. 

(10) 15|J. 

m iflA* 

(13) 

&H8. 

(13) 3iV 

(K) hVr 

(15) ’’g. 


(17) 

7A* : 

(18) 383$. 

(19) 444g. 

(30) 2)48gi. 


, . (2) 4fl«- (3) 2igii. 

• mm 

W 11*. 
msBw. 

(5) 23f}g. 
(10) 3*^. 






ANSWERS (pp. • 

19<68.} 

«a»x 





^ X7. 49.) 

j 

(Ij 

1 

^4- 

(2) 

3 

8- 



«»• 

(6) 

1 

12- 

*(7) 


(8)4dh>- 

(9) li- 

(10)^- 

(11) 


(12) 

ihV 

(13) I3fi#- 

(14) «lSMi 

(15) t»lU- 

(16) 

121. 

(17) 

31H. 

(18) A . 

(»)A. 

(20) i. ' 


1, By 3. 3^2, 2ft- 6- *Ht- 


L, The tom of the fractioiu u 5 time* *■ gie*t ■* their difference. 
• Er. XXL (p. ez) 


1.(1)^. 

• (2) AA. 

' ' 135 

' (3) 5- " 

(4)?. 

(6) I- 

(6) 2J. • 

* (7)*10ft' 

(8) |. 

(9)40. 

(10) 6|. 

(If) 1. 


(13) g. 

-(14) 2. 


2.(1)!. 


Sjtr- (4) 242tJ. (6) 1. 

(6)^. . 


* Ex. XXII. (p. 64.) 





(3) 1ft. 

(4) 1ft. 

163 

1. (1)4. 

(2) 2|- . 

(6) jpi- 


(7)5- 

(8)^. • 

W 60 

45 

3M' 


(11) 3ft. 

(1^ 153. 

(13) 347 j. ^ J 

(14) 1ft- 

* 

2. 

320 

4»6* 

W 



X (1)|. 

(2)^. *J3)6J. 

(4) 5|. (5) g, 

(Qsa. 

m 



Ex. xxin. (p. u.) 



% 


*• > 



2 . ijJJJf «nd 

€ 


* 

A (1)37|. 

jPJ »W- (3) g- W ‘Ifr 

«s»aftV 


c* 

• 

i 

n. 



A 2lf and 3|{. 

1 



r 7g4 

9. 1^3 

»• • *• 

WMi»- 


16 . 
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A2ISW8RS (pp. 69*64.) 


1 (i)aocOL C2)fV 3)2. Wijfir. 

3. iofibgmlwbyi. 4. S. 1^. 


»• s* 


7 437 

<">m- •( 3 >S 5 - 


(5) 13*. 


5. The quotient u 144 iimcs large ae the proilucc. 


Y. 


■■ 1 1 

2. 

(1) 3|. 

«'S- 

(3) ^ . 
^ ^ an 

(4) 

867 2.05 

»>s- 

(7) 

41 

84* 

-I- 

4. 

! 

b(iO' 

4- 

ID 




TI. 




2. (1)1. 

(2)1. 

(3) — . 

^ ^ 841 

(4)3. 

3. 1?. 

47* 

5. IV 

a. « 5 

• 6. 2* : .jy 


vir. 

2. 0)^- (2)13AV (3)2. (4)^. .ri8j»nd3{3. 4. yiJ, 

P 

$, <Tbe whol« icpre wAi 340 run«, and the acore of each 30, 24, 24, 12, 12, 1 
30,30,3(^30^6. 


Ex. XXIV, (p. 64.) 

4 3 . 31 _ 311 . 3il1I Umilll 

*■ 10’ 10' 100’ 1000’ 100000’ Toooooooo" = 

1 I 2. J., J_ 32 1^ 4 1.3 

*• 2» 4' 20’ 20’ 200’ m’ 625' 15025’ 160000' 

8 106 151 1717 1717 1717 10001 

i5* 125’ sS’’ 600 ’ 5 ’’ 60000' 200000’ 

.. iaPWO jfflipo 10606 114125001 3(MOl 

1000 ’ J|5^’ 6 ' . 1260 ’ 1600 ’ 

WOOTSSS. _30819^_ 10000009 1 

, 36000000’ nooooooo’ louoooouoo' 

*8; •?» -58; •<»•, -OOfl; •8178} 9l'7e; -Ogm; •0081} •OOOOSii 
B304( •»; 84U43; 6-73B18i ■000672819 ; 6728131 
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AKSWERS (pp. 64-72.1 

5. 7; 70; 700 ; 70000.*' f; »; 60000. ♦*31; 43100. 

163-01; 16201; 16301000; 9001600; 90016. 

\ 6 . -051; -OOOS1; -OOOOOSl.* -00008 ; .-000000008. * -009016-, -OHOOSOI^ 

-378018P; -0003780186. * 

7. -5, -7; -19; -28; -003 ; 9-7 ; -OOOOOl ; 14-4, 28a00P4; 7-007; 

100-00001 ; l-OOlOOOl ; -000000000005. 

8. Four-tenths; twenty-fise -liUAdrcdths ; seventy five hundredtUn ; * aeven 
hundred and forty. five thousandths; ono-tenih; one tJiousandlh ; ontr huodresd 
thousandth; twenty-three and seventy-iive hundredths; two and three {tuadred** 
and seventy -five thousandths ; two thou.sand three hundred end seventy-five ten 
thousandths; two thousand thtee hundred and seventy-five hundred miUionths; 
one and one millionth; one million and one tcnanilhoulhs ; one hundrod milhoAth. 

• Ex. XXV. (p! 60.) 

!, (1) 47-(xft95. f2) maSim (3)*6ir>170127. 

?. (1) 2D35;>073. 418 94514. f3) 4(X>-o2<^5*22. (4) 953*77386. 

(5) 3?0-4K)375. * 3. (1) G^i-sasailOs (2) 9I8l‘6074975. 

(3) ^2*3 192995. (4> lOOUOl 1022(t59‘0909B901 1001. 

Ex. XXVI. (p. 67.) • 

1. 10918; 5'a34'>; 14103; *0001; *304317. • 

2. (1) 211*6875. ^(2) *0421813. (3) 602*3415997. (4) 4*4954. 

(5) *48553. (6) 9*1794. 

3. 'Oil. 655.30233 ; 2l*068i24; 9788*852. 4. 6*3; *699993 ; 99*706. 

fix. XXVIl. (p^C8 ) 


1 . 


1. (1) 159*6; I5J*6; 15*96; *0001596. 


(2) 173*889; 173889; 1*7989. 

i3) *0063612 ; 3*72812; *12376. * 

2. (1) 3*07930896. (2)210 0141185. * (3) *00329675. 

3. *-<l) *03611. (2) *0000*274104. (3) *0^116594. (4) *00007614. 

1(5) *055757.5.92. * i:6) *27492. 4. *001^ -20736. 

^(l) 32*86104. (2) 1549795*52. 

./V Ex. XXVIIL (p. 7:i) 


(1) 2*1; 91*78. 

(4) 10. 100, 10000. 

(7) *057; 813 4- • 

(10) 6020; 643. * (11) 

(13) yj2; i>000(yj; 2. 
(15) 948*7096; 941(7096. 
(17) 2040000; -00082175. 

(191 -00002; *000002; 2a 


(2) *025 ; 24*3. ^ (3J *00003? -374. 

(5) 250; 16*27. (6)*5U72; -OOOfiOSMT^ 

(8) *0072 ; 59640. (9) lOflOO; 137*56, 

326000; 32*6; *0997. (12) 13; 13; '13; 130. 

(14)2*01; 20100; *001876. 

(16) 26#53-4; 21*4. 

(18) 7934*7; 79347 ; 7934700(V 
(20) -67; 57000. 
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1 (1) 0117; VMOH. W W895} 50630-1313. 

(3) 330011-4783; l-SOOSj 1-3157. (4) 140mUM)030: *0011. 

<6) I3'e413; *0036.' ^ 

3. (1) *0000186; *00186. ' (2) *00356256 ; *356256; .356-256. 

(3) 4360; lOS'Se; *04545. 

* E*. XXIX. (p. 76.) 

1. (1) *2ff; *75; *625; *36; *3145; -95. 

' (2) *516625; *432 ; 2*86} 1*36; *00625.* 

(3) 6-17)875; *2375) ‘OSOOBIOS; *005859375; 15 0075264. 

3. (1) *007080078125. (2) *84375. (3) *0001. (4) *661. (5) -575. 

(6) *79375. (7>*6. (8) 11;76TO125. (9) 86*497. (10) 562-926. 

Et. XXX (p. ,W.) 

1. (1) *5; mb'; *<527; *428571. 


(2) *56; *743; 

•197530861; 151^1. 





(3) *917897)*i ; 7*ifl5714 ; 00017. 





(4) 24*008497133 

; 17-01*857142; 2*167843*2. 





2. ' (1) Z . JL » A 

/ox 289. 5. 79 
'^ 495* 87' 300“ 

(3) 

1 

540’ 

1007 

m * 

17 

(4) ^ HI . 

W 5558 

61467 

134080 * 

(5) 

4. 

13’ 

T6619 

10835 ' 

39 

14* 

114137 1043 3W> 

333000’ ®60' 4(} ■ * 

A 

(f) 

12M121 51 

15000 ' U' 

402336 

'aibBO 


Er. XXXI. (p. 81.) 

1. (1) 31-371538. (2) 700-61-;301. (3) 6116666; 1-681818; 308 052752. 

8-2384615; 13-72619047. . 3. (1)13-2; -27. (2) 25-213 ; 300. 

(3) 363-5746 ; 245-3. u (4) 135168....; 17-45. 

4. (1) 48*76; 6-76. (2) 303-75 ; 2-i. (3) 7; 48-734; -0134. 

Et. XXXII. (p. 81.) 

I. 

*• 1S‘ 2. 13-0125. 

X 673-006754; 573-004346; *43204577 ; 759963*5....; 1*03515; :*CI04{ 
:*0}tl90836; 100. ' 

^4. YO*. N (S) '000072. (3) 1. (4) 118! 

l*05i»Mljr, 



ANSWERS (pp. 62 - 84 .) 



lU 

1. <X)000(»00409; -0032546* 

2. Thre<f hundred and ninety seven thousand and eight, and four hundred and 
five thousand and nine millionths ; 397008405 009 ; 397*008405009. Three hun- 
dred and ninety-seven millions, eight thousand four hundred and five, and nine 
thousandths. Three hundred and ninety-seven, and eight millions four hundred 
and five thousand and nine tbousai^-millionihs. 

441 

3. -03493. 4. 11*025; — ; -00053874; d)002; -0642. 

4vl ^ 

5. (I) 000091304 (2) ‘i-SlS. , (3) -625. (4) 10-0045. 

6, 2-^976096088. • 


a • 

111. 

• 

•67 and 57000 ; J2644 042. 

• • • . 


2. (1) 

11 -^ 

<3) g and 

1*5488. 

* 

2 ‘6 ; 8585; no. 5. 

15'35 miles. 

6. 

• 

IV. 





(4) ^ and -2916. 

37 
240’ 



1. 124-36653, 3lHJ; liJSi- 

2. 300(>005; three hundred thousand, six hundred and five-tenths. 

3. In order of magniuide they etand thus P5 x '7^ ; 2'()25-r 5 ; 5 x *05. 

4. -0649: -mti. Jat. -006545 ; 54201)^ -0046; 

200 - 20 ; - 02002 . '"'* " 

5. 3-14159. 6. 


1 . 


2 . 

•• 


3. 


5. 


• T. 

3 083; 2-87296; 8-0267857142. 

(1) 851. (2) 1*60546875. .(.3; g5'4875. 

^ the nearer. 4. 2-7182818; -06097061^ 

7925-'^ miles yearly. 6. 13*74696. 


(4) l-te350L 
97^)61 
lUOOOUOUO' 


'* / 

1. 12-24362412; 

-0089147 ; *0730091 ; 

1*30091. 

2. 

451 

SS' 

3. 

410’ 446' 

6401 

49S00‘ 

5. -Ti 

6. 

•437B. 
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ANSWERS (pp. 102-1B7.) 


Ex. XXXHI. (p. 102.) 

1. (1) 1368(W. : 61»904,^ . (2) &744<(.; 12600(KW. 

(3) 2(»1 luhpencf ; {4) 80425f/. ; 188(j63 ^lfpence« 

(5) B85()0</. j 86.10 four penny- pieces (6) 13471i^2^.; 946 sispeuces. 

2. £61KJ9. IBs. 3. 200 half-crowns, lO'K) sixpences, 1600 fourpences, 

4t fj40 half-crowns; 200 half-guineas. 5. 234 half- guineas ; 91 mcficlores. 

6. (1) 343666 Rrs.; 6493 Iba., 19 dwls., 21 grs. (2) 196597 lbs., 2 oi . 

P7dwts., 12gr«.; 6l466drs.; ^54:368ic. 1(3) 2789l2ot; ISlons, 3cwt., 3qrs., 

3 lbs., 14*02.. 9 drs. ^^(4) )62 tons, 17 cwl., 3qrs., 26 lbs., 9oz.; 19439376 dr>. 
(5) 98920 grs. ; 72 oz., 4dwts«, 22 grs. (6) 3'JO.Ij.t., lib.; 3683 tons, 17 cwt., 
2qr«., Ist. (7) 6864 yds.; 363jV5280 in. (8) 7 Jea., 4 fur., 10 ik»., 5 yds., 
2 ft, 4 in. 4712644 in. f9> 2661 l?‘i barleycorns ; fiBOUiA yds. (10) 79 chains, 
2yds.; 9ft., 9in. (II) 1348 nails; 1124 nails. (12) 2001 nails; 880 naiU. 
(13) 6680 po. ; 273460 sq. yds. ^ (V4) 6188724 sq. in. ^ 138847J sq. It, 

(15) 1576000 sq. links; 312ac.,2ro. (16Waj cub. ft. ; 3 cub. jds., 10 cub. ft., 
1031 cub. in. (17) 794ljj3 cub. in. ; 1246888 .-ub. in. ’ (IH) 46('4 pts. ; 

11432 gals., 2 qrs., 3 gills. (19) ?>H24 pu^. ; 362 tier., 34 gals., 4 pts., 2 gills. 
(20) 2880 pts.; 4678 bln Is., 38 pa N., 5 pui. (21) 24344 qts. ; 1(J6 gals. 

(22) 1429 Ids.. 2 qrs., 7 hus^; 1160 pkb. (23) fXV.X) bus. ; 12 ^ chald., 34 bus., 
3p||is. (24) 27336 sheets; 108 reams, 9 quires, 17 sheets. (26) 22266000 sec. ; 

2674869 3CC. 

7. 6681.90J pts,; 33109.1t qfs. ; ^36231 S pals. ; hnr. 

e. 873223200 see. 9. 60J6 his. ; 180‘KX)00 sec. 10. 66209280 »q. ac. 

lix, yxxiv. (p. loS.) 

I. /,23. 9». 8rf. 2. £253. 1D». ft/. 3. £0,52. 3». SJei. 

4 . £1.53. 16*. 3}./, 5., £271. lOi. 6. £3329. 0.. IJt/. 

7. 143 tons, 16 ewt., 3 qrs., 18 lbs. 8. 14 lbs., 9 oz., 2 drs., 19 grs. 

9. 223ac., 3ro., 16po. 

10. £241. 18.. 7M: £2778.'(!j. IW.; £1967. 12.. JK; £372’. 11s. 5Jrf. ; 
£668-51. 0*. 44./.; £792.5U Vis. 0.J4. ; £769861. IS*. ?i.l. 

II. 494bs., 10o7., 13grs. ; 193ibs., 9oz., 19dv«ls. ; 1767ll;s., lor., IBdwts., 14grss, 
1^, 3oz., 2dis., 9grs. ; 2621bj ).4oz., 4dps., Isc. ; 2461bs., 4oz., 2dr«., 17gr», 

13. 9811)6., 10 oz., 13 drs^^; 2 tons, 13 cwt., 3 qrs., 24 lbs-, 8 or, ; 2214 Cons, 
9cWt., 2qrR., 26 lbs. ; , 153 ton^, 9 cwt., 2qrs., 21b5w, 2oz. 

14. 176 yds., 2 ft., .1 in.; 199m., 2 fur.; 166m., 7 fur., 13 po., 1 yd., 2 ft., 1 in. : 
125 lea., 2ni., 4 fur., 198 yds, 15. 186 yds., 1 qr., 3 na!; 182 Eng. ells. 

16. )8l ac., 16 po. ; 87 ac., 2 ‘*o., 26 po., 14J sq. yd., 2 ft., 93 sq. in- 
‘ 17, 85 c. yds., 9 c. ft,, 676wc. in, ; 74 po., J sq. yd., 8 sq.; ft., 63 sq. it*. 

304 gaL, 1 qt ; 47 pipes, 65 gal-s., 1 qt. ; 403 Klids., 36 gals., 7 pts. 

19. SSOqrflu, 3pks., 11 pts. ; 1702 Ids., 6 bus., 1 pk. 

30. 28 mo., 1 wk., 19 hrs., 40 m. ; 216 yrs., 39 wks., 6d., 17 hrs., 51 m , 51 tec. 
21. 35 yrs., 7 mo., 2wks., 3d.) 13 bn. 





ANSWERS (pp. 107-112.) 
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Ex. XXXV. (p. 107.) 

J. X45. 14». cHd- A93- 7».»8^. , 3.* £17. 19i. 8^^. 

4. £339t 12». 2^(1. 6. £1463. 7i. 2tJ«l. 

El. XXXVI. (p. 109.) 

1. £20. e«. lOd. 2. £62. lit. 4<i. 3. £189. 14i. Ojd. 

4. £888. 0«. 5. iTaSL 19s. 11 6. £313. Gs. Ifd. 

7. 4cwt., 3qrs., Gibs., 7 o 2. 8. 12fur., 3^po.) 1 yd. * 

9. 5oc., 2ro.. 31 po. l0^ SGqni., Gbus.f Ipk., 1^1. 

11. £77. 17s. lOJd. . , 

12. (p 38ibs., 4 o£., Odwts., lOffrs. • (2) 83911)2., 4o2., 6dwU., 5|[rs, 

(3) Gtonii, IGcwt., 3qrf»., .5lb». (4) 17 tons, 13cwt., 3qri., 19Jbt« 

. (5) ISibs., 8 07., 4dr8., Iftc. (tl) 30ydg., 1 qr., 2 na. 

(7) lyd..Jft.. 10 in. (8) llydft., 1ft., 1 m. 

(9) 1 m.,*Gfur.,*3Gpo*., 5>4ls (10) Clca.^2m., 6 fur., 23 po., 4 yds., 2ft. 

^11) 7noi, 2ro., 3Gpo. (ft) 1 ro., 28 po., 28 -^q. yds., 6 sq.ft. 

' 13j«l cub. yd., 20cub.ft., 1305cub. in. (14) IStuns, 2hbds., 63gaLs., Iqt., Ipt, 
(15) 5bar., 3tir., 3qli4, (16) 41ds.^ 4qr8., 7 bus., 3pks. 

Il7) 2 mo., 1 wk., 3d. (10) 9», 36', 65". 

(19) £52. Os. 4id. (20) £1770 7i. IJd. * 


Ex. XXXVII. (p. HI.) 

1. IGs. , 2. £4. 4s. ll^d. 3. £3. 13i. lljd. 

4. £110. 18i. 7ld, m £J7J^. 19s. ijgd. 

Ex. XXXVIII./p. J12.) 

1. £23. 7f. ; £50. 7r 6rf. 2. •£!!. 14s, 6a. ; £17. lls. 

3. £12. 15s. 7Jd.; £IG. 8s. 8}d. 4^ £13. 16i. IJd. ; £22. U lOd, 

5. £41. 16i. Hid.; ^45. 12i. iid. 6. £79. 16s. 3d. ; £95. 15t. 6d. 

7. £1043. 7s. S^d. ; £3825. 13s. II|d. 8. £75f9. lOi. lOJ. ; £9328. 13i. 4rf, 

9. £39389. 8s. S^d. ; £120043. 1 8s, 8d. 10. £.58402. 15s. 5^d. ; £69210. 2s. 

41. £56813,5. 3i.4d.; £(i49297. 6s, fid. “ 


12 . 

13. 

14. 
18. 
16. 

17. 

18. 


£68236. 9f. 9.id. ; £90-248. 5s. 2jd. ; £1020<l4. 14s. S^d. - , 

£379113. 9s. 2id.; £3§'i7A5. Ot.&id. ; £1222447. 9f. 74d. ; £6011656. 6i. 0J A 
6931b#., 2 oz.,*l 1 dwts., 16|fr9.; 31191b&., 5oz., 12dwfj., Hgrs. 

38 tons. 2cwt., 2qrs., 25 lbs., 15oz. ; ^228 Ion*, 18cwt., 3qrs., l^lbi., 12 qx. 
^47 lbs., 5o#., 4drs. ; 3102 lbs., 3oi., Idr., 1 sc. .# 

606 yds., 1 1 ^,, 2 na. j 3570 yds., 3 qrs., 2 :fa. 

2fur., lOpo., 1yd., 1ft., lOin.; Im,, I fur., 14po., Ht., 2iii. 

186ac., 3ro., 27 po., 261 yd*., 4ft.; 1903ac., 36 po., 23yd*., Sft. 

4571ac., IfQ., 24po.; 40380ac., 2 m., 32po* 
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ANTSWEBS . (pp. 112.119.) 

2L 

577/d* 2qtf.; 14841 gut., Sqlfc 


22. 

109 Ids.. 1 qr., 7 but.. 2pki. ; 3681 tdi. 


2X 

1 yr., 13 wki.) 4 d 

l./8h., 34 m.; 38yr«., 46«i4t., 

2d., 13 )l, 6ib. 

24. 

572tun«, 1 pipe. 

35g^als.* 3pts.; 7706 tuns, 1 hhd 

1., 10 ^Is., 

26. 

1691 bar., ITffaU 

2qts., Ipt.; 33135b&r., 30gal. 

, 2qU. 


26. 

£1053. 4f. l(^d. 27, 

. 16464. 


" 

Ex. XXXIX. (p. 114.) 


;C19.J8f. 2^4; 

£73. Of. Ud.;*' 

£378. Si. lljd. 

2. 

£302. 15i. (^d . ; 

£1135. 6f. 64; 

£6660. 111. S^d. 

3. 

£4259.7j. Ili4; 

£18457. 7f. 9jd. ; 

£85187. ig«. 2d. 

4. 

£22079. lOf. 2^d. 

; £23i:Aj. 18f. 3K; 

£85689. lOi. oSd. 

6. 

£6047. 181.94; 

£Lai43..l6f. 3d.; 

4 

£72701. 4i. llii>l. 

<■ 



Ex. XL. (p. lie.) 


1. 

£3. 16i. 14 

2. • £2. 2f. did. 

3. £37. I4i. aid. 

4. 

£6. Ilf. 7j4 

5. £61.8i.8d. 

6. £17. 7i.34d: 

7. 

£13. 16i. 7i4 

p. £62. 5i.3i4 

9. £51. 3i. sid. ' 

10. 

£67. 4i. 

11 £35.3f. 314 

12. £39. 9i. 6id. 

13.' 

£1. 9«. 6ii. 

14. £1.5f.2^d. 

15. 6». 7Jd. , 

ja 

£1. 3f. I()i4 

17. 61.3*4 

18. ^a. 13j. 4d. 

19. 

£1. 14f.24 

20. 10f.0id. 

21. £77. 111. 44d. 

22. 

£1. Of. 9^4 

23. £,13. I6f. 8*d. 

24. 12 j . ^^ird. 

25. 

^7.8k4Jd.^rt. 26. X2. 13*. 4rf. iJq. • 

27. hcwt., 12lbi. 

28. 

3 cw^, 1 qr., 14 lbs. 2P. 7 Ao., 26 <1. 

30. 14d., 13h., 27ni. 

31. 

3lbli!. u<«.,14j?dr». 32. 8lb»., 13 

01., eitJdn. 

33. 

3ac., 3 ro., 27 po. 

, lOsq. 5ds.,»7sq. ft., l/jsq.in. 


34. 

14 po., 12sq. yds. 

, 6k|. ft., U). in. 35. iJUnailt. 

aa 

7 bus., liftftrP^' 

37. £19200. 38. £19200. 

4 



' Ex. XLI. (p. 117.) 

' 

1. 

£19.1,.9id.\h 

2., £>:.4..4id.§«7. 

3. £1.4i. lljd.^j 

4. 

^£Xa*.iid. 

a £20. 12.. 4id. Al- 

6. £7. lOi. 3id. JJq, 

^ 7. 

«7.7<. 4id.il,. 

' 8. £4.6*. lld.!^,. 

9. £IB. 13i. 4d.||f 



10. £6.7*. 4Jd.f3g,. 

« 

r„ 


E^ XLII. (p. U9.) 

\ 

' 1. 

£39. 131. Ild. 

3. £17. 17<. 6d. 

3. £2.0i.6rf. 

4 

£1 . Uyu 

A 3«.2id. 

6. £1. Ii. Ud. 

7. 

1 CO., 39*94 per. « 

£19. -SOOSg. a 2779 ac. ; 277 tc., 3 ro., 24 j 



AS8WEKS (pp. 120-130.) 
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Ex.*XLni. (p. 120.) 

I. .IS. 2. 23. 1 105. . 4. IjO. * «. 27. 6. 36. 

7. 6t>. . B. m 9. ISeilliS. 10. 2S6i|i. 

Ex. XLIV. (p. 121.) 

1. i;37. 18«. 2. £26. 12i. 3^<f. 

3. £2314.171.10^^. 6. 79m.. lr».,26po., njydfc 

o. 25m., 5fur., ISpo., 4]^yd«. 6. 1994 toDi, 20j4b«. 

7. £404.4<.e<l. a 44cwt.. 3qn., 7ilU. 

9. £2. IOj. ejd. 10. 17 3 mo., 1 wk.. 2 d., 6}^ JJ bn. 

II. £l.*12i.7iJiSxrf. 12. 24 yd.., 1^114 na. 

, . ^Ex. XLV. (p. 127.) 

I. la'fl., 1560 c., 1560011).; 63-2c.,«iem. * 

339-5 6., 3095 c.. 30950 m. ; 961-296., 9612-9 c., 96129 m. 

3. * 180-65 6.. 1806 5c., 18065m.; 9-25 6., 92-5 », 925 m. 

4. 100-016., 1000-lc., 10001m.; 460-256., 4602-5c., 46025m. 


Ex. XLVI. (p. 129.) 

1. (1) £264. 16j3c. 5 m. • (2) £552. 7 6. 7 c. 7 m. 

2. (1) £3. 16. l*c. • (-2) Im. (3) £1. 6 6. 6m. 

3. (I) £384. Ic. 5m.-, £-1838. 56. 8c. 9m. (2^ £16. 66. 5c.; £!]97. 4)1. 

(3) £300760. 2c. 5m.; £2786492. 86. 8c. • 

4. (1) £38.98. lc.5m. (2) £978. .M. ffc. 4m. (3) £46. 3a 6c. 


Ex. XLVII. (p.»129.) 

• 

• I. • 

1. 806974^ ; 16946464.^. 3. £26497. 7«. 11 4. 80^. 

3. £143. 4i. IG.^d. 6. £1712.* . 7. 135. 8. 54 raL 

H 

n. 

1. £37. 12i.B4d. 2. £5^'e6. Os. 8if. 3. 90090; 17920000. 

4. £2. 4a. 3d.; %l.9s.6d, 5. £554. 3f. 6d. 6, £8746. 

56 dozeus. * 8. £1. 8f. 

m. 

1. 681bs.a ISdwts., 8gn. 2. llByd*. . 3. 3130. 4. 17i 8d* 

..3, £887. 4>. 7* 6 guineas, 22 guineas, 36 guineas, 144 guineas* 

8. £3. 6fl. 9c. Inu 
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ANSWBSS (pp. 131-139.) 



0 

• 


r 

IT. 

2. 

Gain ID 2nd case K *12 again in 1st case X ll. t 3. 1771. 4. 19*. 

5. 

£617. 36. 2c. 6m. 

; £25. 36. 4c. 6m. 6, 19 gal. 

7. 

1000 perches. 

8. 16225866. 


• 

r. 


4752000000. 

3. 40}S dozens. ^ 4. £3105. 7s. 6d. ; £443. 12#. 6d. 

5. 

195g} guiicM. 

6. 216600. 7. 6#. 3j(/. 8. £384. 56. 5 c. 8 m. 

f 



vi: 

1. 

£44. 14s. 6d. 

2. 4 yds.,Vrt. 3. £372. lOi. 7.id. 4. £5. 


6. I04.6d, G. £1. 13j.; 16».6i/.; 6».(M. 7. lOOOOO. 8. 423<laartm. 

• * » 

VII. 

1. 6260320inin. 2. aStoni, 1.3rwt., 1 qn/lGltis.} 4fim.,5fur., 1 po. , 

154 motdorefl. 3, ^GJyda. 4. 120555? J da>s. 5. £3. 14i 2J. 

6. £19175; £45950. ^ 7. 112 gallons. 0. 2$. GJ. 


• VIII. 

1 81bs,,4oz..4A^lrs. 3. 2 j. IW. 4. £211050., 5. £784.55.9*/. 

6. £1311. I fl. Oc. 1 m. ; £505. 9m. ; £5727. 8fl. 8m. 7. £1094. 195. 3(i. 

8. £108. 

f IX. 

1. Miy 1 , 1769. 2. 19800. 3. 7 lbs., 8 o*. 4. A Hm to 

give B £42. 15s: 5. 20Vf?33r-. 6. 144540. 7. 61ir5., 7 m., 12»tc. 

8. £5791. 10s. , 


» X. 

I. £609424. 2. J'.c will have saved £8112. ' 3. £1. Sr. 

4. £56260, 111, 6d. 5. 96. 2c. 5ro. 6. 20th Oct. 1855. 

7. m 6i. 5jd. 8., £115. 12#. 3d. ; £6011. 17#; 

. ^ 

• ^ XI. 

1. £1605. 7». lid. ; £2334. 6s, Id. ; £2903 Os. 5d. . 2. £^. Ss. 

3- **• S, £8364. Ih. 8rf. 6. , £1. 3i. 

"7. eOlU.. 13|l|o». 8^ £186.4i.2d.5 £S3.2j.ld,( 

^ Xll, 

I. as. 1 a 235f^^ino. 4. £J14.1i.3d. 

6. ]'2113. 6. Gt.Od. 7. 6meii, IZwomen, ISboys. 

«. #980llSf.0i4. 



ANSWERS (pp, 140 -li 3 .) 


831 


Et. KLVIII, (p. 1400 

. (1) 7j. 6rf. ; J3t. 4d. ; 12.. 1W. ; 15.. J)<lj ; 17.. 6d. * 

(2) £1. 2<. dd . ; £1.6$. 8<1 ; lUd. ; 8*. (Sf It. Id. ; 3)il.; 4..; 4d.; 1..6d. 

(4) 18..*2i<l. £1. 10.. Sj./. ^9.-, £90. 11.. 3d. 

(5) li. lOd.; £1. Ifi... 43<f. I/. ; 4s. 7rf. ; Is. ll.Jd. iq. 

(6) 7.. 8W. ; £3. 17.. 3d. ; 1.. 4d.; £2. is. 

(7) £2. 6.. 8d.; £3. 14.. BJd. J j. ; 6.. OJd. Si,. 

(8) 1 qr., 7 lb<<. ; K oi. ; 6 fur., A yds. ; 2 ro.,«C() po. 

(9) 3 fur., 20 po., 2 yds., 1ft., 6 in.; 7hrs., 12ini. ft.; 3qr.s., 24Ilti. 

(10) 7 lbs., 9oz., drs. ; I Hi., 9 oz. ; 2 gals., Iqt., 1 Jpt. ; 4ao., Iro., STpo., 3yd». ; 

(11) 31iluls., 22;^ls., 2q(s.; 2tui)r, Ihhd., 31 galit., 2qti$.; Gbus., 3pks., I^j^^alt. 

(12) 21id9.,ilcomb, 2bii8., 2pkilf, I gal., IJqt.; dcub.yds., Gcub.ft., 20lS|cub.i&.; 

:f).l78. f)d. (13) Obrs., 3Gmi., i*2.; Kir. U).Jd. 

(U) £2, 165. 3?;. ; j:iO) £4. ; 6t. Hd. 

(16) £99. 17*. Oid.; £2. 7.. O/^d. * 

1. (4) £1. 1.. 2d. (2)8i.f'}d. (3) g.. Ijd. IIJt. (4)1.. lljd. 

(d) 8.. lid. (6) £4. 0.. 4id. 11.. SJd. 

(8) £1. 6.. lljd. •i\q. (9) £1. 12j. 2id. 

*(10) 10.. lljd. 1^- (11) II.. 9d. (12) £6. V>s. lOjd. iq. 

(13) £12. 2j. lliSid. (14) 12rwt., 2qrs., 141b... lOoi., lOfdre. 

(15) 1 lb., 1 07., 12 (hvts., 5^ grs, (16)#4 fur., 39 po., 2 yds. 

(17) 5i*iib. ft., cuU in, (Ittj 46.3/). (1^9 4 iyi., 4 fur., 1 po., Ij^yd*., 5j[ in, 

(20) 2725 days, 10 brs., 34 m. (21^ 4 ac» 1 fo., 23 po., 3J ydg. 


Ex. XLIX. (t>#l42.) 


1 

2.5 


.5 

27 


• 

59 1 

97 

(Dj; 

Tbo’ 

(2) 

12’ 

m' 


,(3) 

216' 16’ 

&)4 


1 

• 

147 

559 



7, 2ft 103 

495 

(•'J ioi 

250* 

•(<>) 

16^’ 

e>5r 


(7) 

V62* 63' 

2 

n 

2560 



59 

*r 


7»)1 2617 


- ^'^28 ’ 

T ■ 


(10) 


Two' 


^ 10500/ TUKi4' 


„ 8 

161 



11 

11 


. 9 1681 


( 12 ) , 5 ; 

^0* 


(13) 

ml) 

’ 1920 

• 

^ ^^38* 3810* 





9269 

3 


. 293 79 


10368 ’ 5*f»' 


(16) 

4bU 

’ 8‘* 


^ 2880 ' 480*^ 



70 ( 



5 12663 


_ 3025 36 


(18) — ; 

mj- 


(19) 

ti’ 

2 ’* 


^^ 6596’ 1* 


' ,,, 3 

1 


5 

7 



63 42 21 

5 


60* 

(2) 

147’ 

40' 


(0) 

lUO' 5' 

* 6' 
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ANSWERS (pp. 143-160.) 


(5) 1; A. 

(31 ’ . ' 

400* S35J* 

'“^25’ 17S‘ 

1 . 31 

22i6’ 184’ 

(131 1 

81* 

(14) 5, ?. 

3,(1)^. (2) 

m- (®).S* 

21 S 

^ 440* 

2^22400 

(8) -gj~. 


f?' ^ ‘ ^ 

,46 

2Tir 

<«>6’ n 

.... 27 12 

77 4*20 

80* 65* 

toe’ 79 ■ 

_ 1 4 

-511 288 

1863* 25’ ^ Ibuo’ I5G25’ 

. 28 20 

7 

9 * 

5400UU0 

39 


<'')64* 

('0>24* 


Ex. L. (p. 146.) 

, % 

6 11 
1. of a crown in the greatest, £— the next, and ^ of n guinea Is tha 

Ou 1 V ' ( • 


least. 

3. 

7. 


817 

1600* "* h2' 


2. The first two are equal, the third less. 
15* 

45 63 


4. 


IJo 


9. 


400 


10 . 


6 . 

233 
20 * 


107 

340' 


Ex. ‘LI. (p. 150.) 

t 

L (1) *emq. 

(i) (i. 7Jd.i I5i. H Oaflif'.; l4t. 4JA 

(3) ifcr.. 0 .. 1 J<f. ; £3. 17... lU. ' 

(4) li, 3)ii. j 7.. 7Jrf. •48IJ.; «U. 7jd. 

(5) li. 2id. •166704<.; £2. Kij. 3jd. •ei 2 B<,. ; 17*. ^d. 

(6) £3.0i. ll}({.-04«.; £4. Si,; 3,.912<<. 

<7) Ifti. aid . ; 7,. OJd. i £2. 17i. 3JJ. 

(S) £1. le,. 9)<{. 1929. ; £3- 4,. 2d.; £l.7t.7d. 

(Si 2m.,n00y<l«.; 2d., 12hr«.,^'.21"; 7oi.,4dwt«. 

(10) £24. 12,. 6-24999936d. 4i Ibi. 

, (II) 3qn., lllb(.,4-S6l92oz.; SIba., 3-2G4oz. ; Upo., 2yd>i.. 7-2in. 

(12) , 4toiis, 3 cwL, 1 qr., Gibs., 2'56oz. ; 3 cwt., 2 qrs., 14 ; 8 .<)q. po. 

(13) 3}b^>10o2.,5-668grs.; 2qrt., 3bus., 3pks. ; 14cwt.J21bs., 12*96oi<j 

^c., dro., 14po. ; 63gals. (15) 37 po. ; IShrs. . 

. (W) £506.6fc6d.; 19qr». V ( 17 ) 7 8C., 3ro.*20po.; £3.1i.74d. 

' <1(1 £S.0i.3)d.; 2m., llSOyd,., 2062ft. 

(1^ 13iq.yd*,l*q.ft..II16,q.m.; £l28.l,.2d.-24&S9. 

(PC» dsuCpo, 1yd., 2ft., U-97696ii,.; £15. 16i.6]d. -69. 



ANSWEKS (pp. 161-160.) 


888 


2.. (1) 7i. {U. ; 9i. S(f.; Soz., lidwt*., ISp*. 

(2) IS1.&/.; 1&.U (3) £2. Ki.SiL 

(4) £6.J3t; £9. 10..3J<I. * * 

(5) 6i»q. yds., lOBsq. in.; 3fur.,10po.,3yds.,2ft, ; 20 d., 6 lira. 

(6) ac. ; 20 hra., 30 mi. 

3. 7i.;10>. 6J. 4. £1. 10>. S. (I) £2.te$.Sid. 

(2) £83. 7i.2id. (3) •£!. 2*. 9}d. ^ (4) 6i. 7-012it , 

(5) 152 wkj., 5d., lOhrs.,54^^ acc. (6) lro.,9dpo.,28.tsq.yd5. in. ^ 

G. *0231 of a guinea. 

. Ex. LII. (if. 154.) 

1. CU -316 ^ -435416. -23125} -796875. (3) -675; -003128. 

(4) -503125 ;, 057MJ6. (5) 08472) •57738090-2. (8) -376; -694. 

<7) l-ftO;. l-ii875.* * (8) 3-59qp25; 1-48625. 

(9) -2232142857; •85714-2. (10) 1-365; -0000625. 

(li) 350!W; 1-3-25.31 (12) -22083 ; 48 086. 

(13) 034375; -30016741 (14) -27329546; -072916'. 

•(15) -2785493827166; -875. (16) -4027; -61875. 

(17) -6785714-2 }^002546-2g6. (18) -93; •82285714'. 

(19) -000015...; 5-857142. ('20^ -0334821 ; 82-5. 

(21) 1-916; 14-24. * (2!^ 114-54; -00061 

(-23) 75-789 ; 5212-30769-i. ’ (24) •0M75; -805; '7317. , 

2. (I) -4.5; 2-142857. (2) •1488<iH523 1 -3^ (3) -28125; -013671875. 

(4) •2-25-, -511. (5) •00-243...; -000080... (6) -000304...; 066625. 

(7) -288; -546875. • 

t. -3821 4.. -0475. 5. •Ilfc2.?396. 6. -1027. 7. 1-694. 

8. 2.. 3d., -45. 9. •3140625. 

10. (1) 2c. 5 m. (2) 4 c. IJra. (3) Ic. fijm. (4) 2-fl. 5c. 

% (5) 66. 2c. Stn. (6) 86. * (7) » £.5. 66. 2c. 5 in. 

(8) £54.316. (.9) £20. 96. 8 e. UA. (10) 76.6c.9-7Ea£ia.. 

(11) 7a.3c.4m. (1-2) ^2.76. 9c.6ini. *(13) £3. 4c. 9n. • 

m 

Ex. LUI. (jT. 160.) 

1. £M. 12«.6d.;^£36.4i.6<l. 2. i62. 8i. 6rf. ; £5. 14i. 

3.. £9. 15f. ; £35. 'h. Ojd. 4. £271. 6i. id . ; £172. ISi. KM 

C. £17.8i.4il.;£10. li. Iljd. 6. £234. 12(. ; £927. Ui. M. 

7. £106. 17f.6i>.; £-2603. 191. lOd. 8. £661. 4«. 6i(.; lit. ' 



UU4 AX8WSB8 IM-l?!.) 

9. £2M^ 7i* U. { £8899. lit. U 10. f.m. 13». ajA ; £790. 17i. 9J. 

U. £2005. 16i.8<<.; £669. 3».JM. 12. £m 3i. IIJA; £398. 13. SJA 

13. £14842. 16i.; £173f. 18i. OJA . U £740. 3».4iA; £2358. 16i.91A 
15. £27820. 18i.3A; £82654. 9i. 1 A 16. £39061. 8i. 51 A; £247968. ITi.S^A 

17. £250014. 13».8J A; £44359. li.lOJA 

18. £16982. 14«. 71A ; £4981. li. If A 19. £107,5. 8«. 8(1. ; £2173. li. Pd. 

90. £552'. 14/. 51(1. ; £901. 19]. 7A 31. £1927. 16/. lO^d. ; £1903. 18>. 81<i iq. 
23.. £11342. 13/. 5/(jd.; £.5498. 9i. lOJA 

23. £69!rfl. 9/. li^d.; £2^617 .* Oj. Vjd. fjj. 

24. £19. 7j.61d. £144. 14/. Ojd. 1,. 

«. £51. 12/. 91d. 47. ; £986. 17/. lOi'. 


26. 

£1775. 9/. Bid. 57 - 1 

1-831 

1.3*. 

‘Zil {q. 



27. 

£10689. 17/. Ojd. ^ 7 . 

•i £1 


. 7/. lUd. J 7 .' 


. 

28, 

£12. 1.5/. lljA 


29. 

£215. ig(. HJd. 

3L\ 

, £89. 6 i. IJA' 

31. 

£467. 1/. 6 Jd. ^ 7 , 


32. 

£ 12 . 5». lOJd. 77 . ■ 

' 33. 

£2. 15* njA 

34. 

£147. 16/. 114d.ti7 

. 

35. 

£230*. I 61 . 8 Jd. J 7 . 

36. 

£4. 9/. 6 iJ. 15 1 . 

37. 

£62. 8 /. 6 ,V. 

nB. 

£U 

i. 19/. lO^i^d. 

39. 

£.595.6/. Uid.-.?o;. 

40. 

£51. 8 /. O^V- 

41.' 

£308. 6 ». 03 d 

42. 

£33. 8 /. 3 Jd. Jf )■;. 

43. 

£ 8 . 3i. 4)d. i 7 . 








Ex. 1 

LIV. (p. 170.) 



1 . 

dKq.ydfi., 1 sq.ft., 60 sq. in. 


!. 238-iq.ft,90sq.in. 

f 

m 

31 sq. ft., 87sq.in. 

4. 

52j|j[fc. 5. 

32 ft. 


/• 6 . 17 fu, 8 ID. 


7, 90 / 7 ^ planks. 

B. 

fiSSsq.^dls., fsq.ft., 26fq.1 

[n. 

9. £62. 5/. 5d. 


10. £3. IJ. 5fl. 

It 

£$. iif. GU 12 . 

(U 

#11 

.l.V. (2) £11.6/ 

. 5d. 

(3) £5.0s. 7.Jd. 

13. 

(1) 2738q.ft.,63/q.in. 

( 2 ), 

i^/q.O., 60 /q. in. 

(3) 

144 sq. ft., S'. 5". 3 ''. 


(4) 377»q.ft.,l0'.5" 

.r'.( 


(5) 

42 sc 

j.ft.,6'.6".4'Mr". 


( 6 ) 2693tq.ft., 8'.4''. 

10". 


' (7) 274 sq.ft., 4'. 

.lo;'! 

9"'. 

14. 

33lHrd». 

15.* 

26ycls.» Oft., 4 in. 

‘ 16, 

. £10. 

17. 

(1) £5.2/.94A 



£13. U 634 .^ 7 . 


(3; £12. 12s. 6^4. 


(*) £11. 15/. 64A J7. 

« J 

(5)' £13. 16/. 74 J A 



<8. 

4 I) eS8cub.ft.,936cub. 

ini. 

£24. 13/. lOJd. i',. 




(8) *«ttb.a.,1088cub.(D.; £200. (3) 64 cub. yd/.; £2.8/. 

m Iw^'jrA.lOlcub.il. (5) 826cub.ydi.,10.Jcnb.ft. 


% Wt4^ft.,136wi.ui.; 4915A'*b.ft., lOSOcub.in. I. 

’I^'vi[38v8t»9{l>,8ia. 21. £183.12$. 4d. 

» (!y ^ (2) £•»• 1^- Si-*- iA (3) £1. H 

. (4> £!).lli.9A: £3aS/.l|i.; £6.8i.4A 





41. 

43. 

45. 

47. 

sa* 

53. 


AhWKliS ,(pp. 172-166.) M(K 

• 

106yd.., 3ft.; £6.5.. . 34. Sft. 35. 

iSljydi. 3^ 96«i.ft.,!»iu).in.; X4.^4<. 

156 sq. yds., 2 sq.ft., 3G sq.m. • 29. 

391 sq. yds., 7 sq. ft., 128q. in. 31. 314| cub. ft. 

18 ft., 9 in.; 14^0. 33. 1169 sq.ft.; £48. 14^. 2d. 

11520 bricks. 35. 64 tonii, 9cwt., 7 lbs. 36. 7y\rod8^ 

4i. lOid. \lq, 38. £9. 19jr. 8id. Iq. 


20yds. lonif, and 4 yds. broa<f. • 40. 

9yds., ft.; £1. 15i. O^d. 

4| 2 yds. 44. 

2563 sq. yds. ; £15. 13<. O^d. / 46. 

tf2Ul. 48. 5044 bricks. 49. 


182-25?l. 51. 

£J7.03.0jd. 


£51. 9^. ; £126. 18*. 2i. 


54. 469iVAVt 

Ex. LV.*{p. 183.) 

1 * 


12 ift. 

24nf{rcub. ft. 
146625 St amps, 
120000 briqka. 
£69. 10s. fid. 

62. 12ft.,6Hyin. 


.• 10*5138461^ 

2. £64. 4s. 

3. 

•625; '312.'». 

1 £246. (is. 7jd. 

; £578. 19s. l^d. 

6. 

£562. 3s. 2d. 

. £613.25.Cd. 

• 7. £236. 8s. 6iL 

8. 

15s. 

. 2 francs, 13 centimes. 

10. 

lOwks. 


1 . 


10 

13 ’ 


2. 1668|y metres. 


3l A'b share » £l l.^i. ^d. 


Vs share ==£12. 17s. Id*^. y^., 
5. £51 18. 2s. 5d. 6. 

9. 5A hrs. 10. 


Cs iiharc == .€15. d4s. O^d. Jjq, 
lOJ. 7. 33()l'3...icvr. 
7-1/f hrs. 

III. 


4. -0025. 

£4. 17s. Ij^£ 


15cwt, 2qr5., 21 lbs. ; £118. 3i. 7d. 

8*495; 8 chains, 4 chainlets, 9 Hnka,% linVcta. 
8d.; £3. 17i. Id. 5. 5 mo. * 


7. 19».J>4d.474 


0. 36S-2435dayk 
IT.. 


0. * £66. 1»1. 9i<l. 

9. £50. Uh. 


1* *36973. f 
4. 


3. -0219338095. If. £138. 17i. 9id. > iC336.*£C3id. 

£36. 10». B^d. t 9 . 5. 9 days. 6. £4. 4>. 3jd. ; 6i. 

7. £^. 19t. 3d.; £116145. 16<.8d. 8. 195tq.ydt. 

i .(£■ share- £600. .B'sibm- £4801 Cs linn- £33a 10. 8«. 



AH8WEBS .(pp. lM-181.) 




y. 


225 81 , t 

1. 974 quotient, ^04 M remainder. als* 315* 

3. ^ £1546875a 5. Sihm. 

6. 35cub. ft. ; 4 ft., 7^ in. 7. 10hr«*, 12 m. 8. 7^^ days. 

9. £il4j.2d. 10. 15i.inthe£.; £385. I4a. 4}^. ; £305. 5i.; £220. 


% 

1. £95335. 17e. 9d. 

4. 1512 franca. 

8* £3. 84* 8d. 


, rr. 

• 2 . £ 986 . 

6. li. 

9. G35iJ 'in. 


6 . lOd. 


lOydji., 11 in. 

7. 9d. 

10. £1000 


VII. 


1. £2.5r. 6.1.; *0095 

2. 16; £4. 19i.; £9. 18#.; £19. 16fc‘ 3. 1295Sh'W- ^ 

4. ftiitjdaya. 5. 1200 men. 6. £172.01.9^4. J. £dOC. 

9. 98. • 10. 10234 fr.,66| cent. 

• • 

vm. 


1. £536. H«.9d. 
5. tAu; 

9. 61 . 8 d. 


2. 15JJ. 3. A- 4. £203. leu 2d. 

6. 14 o^rea. 7. 0 cwt., 37 J lbs. 8. 67} hra. 
10. £79965.31.44. 


U. 

1. 2143. 2. -4; 3. Yes; Ma. 

6. £19. 8 a. 7c. 7m. ; A ^8 yds., 1 ft. 

8 . The Kngliah hen. 9. 45 men. 


4. 80 days. 

7. 4i. 

10. ISOboya.^ 


1. ^l; *017; 11*2. 

^ 6. 64. 

.9. '£S6.3fcll}S}H 


X. 

?• flfAr* 

«7. £26. 14f . 94. ; 6r. 
10. 24 days. 


4. £19. Is. lOjrf^ ' 
8. 26 yds., 4 in. 


1 .' ^teWeJeB917a93233 ; £24i IS. SJd. t'A». 21 IW. 

8. 4Cmie..«. 4. 6. aiin. 

& «} M-fi} «j »6? 1^; 1-25; 2-Oei 7. 25j*i:fr.i 215; 

a tidajMi a soo^dweti. la 24010..; 720^; seoi. 



AKBWBItS (pp. 207>226.'' 


837 


Er. LVL (p. SOT.) 


1. 

£14* 8t. 

2. 72ydi. ^ 3. 

15t.9d. 4. 182 aca 

& £41. 17i. 


£8. 5s. 9d. 

7. 40wks. 

8. l^ 

9. 

12cwt,3qii« 

iO. 

£4. IO1.8J. 

11. £18. 

12. £7. lOf. 2^cla 

13. 

£30.12«.6d. 

14. 

9s. 6d. 

15. llqra.. 

5 bus., 2 pka. 

16. 

£75. 16c. 

7. 

£690. 

18. £25. li.8<la 

19. nu6d. 

20. 

48. 3?. 74 m. 

tl. 

£1300. 

22, £33. 7 fl. 

23. 8d. a. 

dC2. 18. 

25. 50. 


^dayii. 27. 3'e709...ilKy<. 28. *617 29. £5012. 2B.^c. Tim. 

£104. 16i. 4d. 31. 18 days. 32. £47.'l&i. 6d. 33. euMi. 


34. £5.6i.8d. 


42. 11yds. 


35. 8d. ; £3. 17<. Id. ^ 36. £6. 4i. 3jd. 37. 24 yds. 
39. £172. 40. £4. f fl. 2c. 5in. 41. £98,8s.2|d. 

43. £423.5.^ 44. 6e. Bini. 


[46. 28. 14i.llid.,V3V- 47. £m.l>.lid. 48. 
»!. 9».(qd._ 6U C1682. 52. £2710.65.41. 

54. 706. 8-232 in. hf>. £-58 1.6. 3<1. 


£14. 14i. 49. £100. 

f.3. lOh. 40". 36-A''. 

66. 4^\ftr cw*. 


57. £747. lOi. 
61. £40. 85 . 3<1. 
65. *104 days. 


58. £4. lOi. 59. 6t.6d. 00. 15 bis. 

62. £157. 10>. 63. 20e3aya. 64. £1.9ft.6o. 

66. 65^yds. 67. H« loses 34d. * 

I’clock. 69. £760. 70. 70 days. 

72. 2400001bB. 73. 22403 {j 9. 74. £94. lOi. 


before 4 3’clock. 69. £760. 

41664yds. 72. 2400001bB. 73. 22403 {j9. 

168 lbs* 76. Monday fortnight^ at 36fn*, r.M. 

13s. 4d. 79. 466650168. ej}. lOOciays. 

£18. IOj. 3(1.. nearly. 83. 80 days. - 

£4. 4s. 86. 9.Jyd.. 87. £39. 9s. 2j|d. f,. 


£4. 4s. 86. 

9.} yds. 

^ 3 days. 


Ex. ] 

15 men. 

«2. 

7 men. 

bus. 

ti. 

600 ac. 

£326. 135. Ad. 


10. 


12. llcwt., 3qr8., 141bs. 
16. 3d.,6Iut. 17. 

»). 9ds7s. 41. 

24 ^400 men. * 25. 

27. 4»days. t 28. 

£ . 8ft- *32. 

£97.Qi.4(d. 36. 

Sa £iW.13i. 


70. Todays. 
74. £94. lOi. 
77. 72 yds. 

81. £26000. 
84. £21)«19s.3d. 
88. SOT* I 82. 


4. 7 men. 3. 66 dsys. 4. TSOOfoUBats. 

ti". 600 ac. 7. laUfiii. 8. 9|fe«^ 

la 11 mo. ^ II. £61.ias.5d. 

libs. 13. 12 hn. *^4. Slwks. ^ 16. sCM 

17. 10 his. 18. £50. 81 . 96.* 19. OBOmmi. 

21. 8 wks. 22. 64 days. 23. SSOssen. 

25. 47(ons,17cwt.,661bs. 26. 324 mo. 

28. £332.51.2^. 29t 2268ciil>.ft. 30 l I3b ed, 

32. £2.3t.l4d. 33. ISSOyds. 34. 18|fft. 

36. 36 days. 37. 16-36days. 3^ dMO*. 
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ANSWERS {pp. S30-239.) 

« 

Ex. LVin, (p, 230 .) 

1. (1) £4,5.. . (2) £12.8.. {(3) £45. (4) £71.6.. 

(5) £74. 18.. 6d. (6) £•'-67. ^7) £75. 12.. 9i<l. {q. (8) £& 18.. MW. 

(9) £17. 14i. 61. (10) £1. it. 6ii. 4«. 

2. (1) £1085. <2) £.3215. 16.. M. (3) £1318. 5fl. 3c. 4g m. 

(4) £Ki6. 10». OK /(W. (5) £2249. 13 i. 2KH7- (*») £1615.6.. lO^J. }b37- 

^ £416. 10.. 3K (8) £1939. Jc. 3-828125m. 

3. (1) £48. 2.. 6(1. ; ,£423. 2.. 6el. (2) £72. 11.. IJd.J >*• 'R 

(3) £4. 16.. .Id.; £224. 1C,. 3(1. (4) £27. 19.. Ojjj. ! £271. 9,. Ojjd. 

(5) £10. lit. (*>) £54. 3.. O.VK; £739. 1.. 8^^. 

(7) £1.2..6^S(1. ; £«-2<.6^3d- W £31. 18.. 7*K , 

£352. 13<.7K SSSf- (8) <3.. IJd. nenrlyS £34. 16.. IJd. , 

4. £32. 4.. OJd. 5. £20. 6. £2000. 7. £567. 1 l.'d^rf. I 


' I 

Ex. LIX. (p. 232.) 


1. 

£125. 6j. erf. ' 

2. 4 per cent. 

3. 

5 years. 

•4. 

4J per cent. 

eO. 17 yrs. 

6. 

3i per cent. « 

7. 

£XiO. 

8. jC 91. I3i. 4r/. 

t9. 

£345. 17m. 6d. 

10. 

54 years. 

11. per cent. 

12. 

20 years. 

13. 

X315. lOi. 8W.', 2J years. ' ^ 

i 

*14. 

£225. 


f 

Ex. LX. (p. 236.) 



J. 

£163. 4j. 

2.^ *£893. 8s. 4jid. 

3. 

£16. 8,. lOK- Ar 

4. 

£787. 8,. littfiftpi- 

5, £267,2s.6id,xSD9^ 

6 . 

£l.5s.7U nearty. 

7. 

£16. 8.. 0(rf. nearly. 

8. £1942. 4s. 9^4^. nearly. 

' 9. 

£714. 8,. 71rf. i%. 

10, 

4l. ajrf. iq. 

11. £350, es.5d. 

12. 

£205. 8«. 2igggrf. 

1& 

£90.14^ 

14. £940. 

• 

15. 

£1-578528. 


V. 


Ex. LXI. (p. 239.) 

1. m £870. (2) £245.^ (3) £668. 13*. 4A (4) «280, 

(6) £382. lit. Kpjfd. (7) £558. 0,. llifd. (B^JEiaeO. 
(9}£9|L9«.7Hi«l. (10) £1239. 3.. ifiR * (11) £2000. 

a») jem *4- (W) £765. (») £<62. 9.. saifiSr<l- 

(l^£«00. (IQ £1963.31. 6d. 


I 
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2. (1) 16«. 8rf. fl) £30. 7t. 6d. (3) £2. fti. 3H««- 

(4) £1. U. 9U»</. (5> £7. (S) £5. lU.-Olfc/. (7) £140. 

(8) £48. 9$., (9) £16. II.. 8ii??d. • (10) £1. Ot. 6tVlV> 

(II) 2<. lid. nearly. (12) 15.. per cent. (14) 30 per cent. 

(15) £2.6i.8d. 

^ Ex. LX2I. (p. 243.) 

1. (1) £3800'. (2) £800. (3) £525. ^4) £950. (5) £4300. 

(6) £597. 0..3i!-8d. (7) £1059. ^ (8) £5050. (9) £2234^. 

(10) £2600. * (11) £3091. 10.. 2|Jd’ (12) £10566. 0*. 9^3. 

2. (1)* £2418. (2) £>188. J3) £2775. (4) £1834. 

1.5) £8040. 4j. 9i|d. (fi) £1444. lOf. 2.]</.f,. (7) £24.50. 6*. 

(H) £972. 10.. £4064. Mr. 7.Jd. 

3. ' (l)/£.m (2) £240. • (3)*£55. 6ff. 8c. 7Jin. (4) £78. 15». 

(5) iji?. 15r. lliid. (6) £112.0.. (7) £158. 12fc 

(8) £111.8.. Ijiid- (0) £178. 15*.2i^4%d.' 

4i (1) £I7(X). (2) £6-l32. (3) £1800. (4) £1239. 

(.5)* £2104. 2fc 6d. (6) £«75. 7..9Jd. 

5. (1) £3. 5.. lllfd. (2) £3. 14..5j*d. (3) £4. 13i. 1 J}|d. 

(4) £4. 17.. 

6. £244. 13fc, • 7. £3. «.. Ed. , £.1.15..; 6..4d. 

8. £06. 9..9j(d. '9. 77i; £154a 17.. l^d. 10. £100a 

II. £21.54. ' *12. £157.V 13.“' £104. m. 4rf. 

14. £.5. 13*. l?8fd. 15. £2.10.. • £175; £170. 9«. liVd. 

17. £378; £11970. 18. £2729i^l t £5. 10». 3,*/, d. 

19. The 4 per cents. 20. £6. Us. 

21. 1 he .1^ per centi^; 10jV<l- £7. 15i. 4</. 

33. £1666. 1.1*. 4d. • 24. The Railway .«thBre»* 2.5. £2i 2.. 6d. 

26. The 3 per centa. ; £13397. 10.. ; £13980. 27. £12319. 6». 3«^d. 

38. £7900; £6310.2^.63. 29. ‘£32.»5.. 30. £86." 

^ 31. £25; £22 lU. 7j}d. 32. , £20, (A; £2^6000. ’ 

Ex. LXraf (P| 249.) 

1. £2. lOx lid.' 2 84. 83. 2 £78. Oi. lOo. v. 

i. He gains £15* 12r»6J. per cent. 5, i^d, 6, E0.2i.8||fC 

7. £4B.7i.0|d.{}4. & l£ia 14i. 3H ff • £i0i5t. 

Vi. £33.6ped. 11. £30. 12 St. 3^. ; 6f. 63. 12 8i,SlA 



340 AKSWKBS (pp. 250 - 260 .) 

14. i37. 1*. 15. £25; £i. 2t. 16. £2T. 

17. i4t. 4id. '.8. £3. 18i. 19. 45< lU. 20. £27. 

21. £646. 7«. 6J. 22^ £3. 7*. 6J.; £14. Si. 8}<1. f?. 

23. £96. 7i. 3^(<1. 24. £16. 2S. h. lO^d.; 2i. if.; 3i. 94 

26. £550. 5i. Iljj5<i.; £18. 6«. lOj^il. 27. £96.12,.; 12». 3j<l. ' 
28. IjO quarters. 29. 12.j per cent. 80. £40. 

t Ex. LXIV. (p. 255.) 

I. 6. 28, and 38. 2. £4 3£. 9d.; £13.8#, 3. 516,860,1204 

1892; £149. lU. £179. 9#f SiJd.; £170. 18<. Pgjd. 

4. £179. 85. 8d.; £142. 9.'.; £99. 35. 4v'. 

5. Ticwc., 30j*lflL8.; 3cwt., 30j\lbs.;. 2cwt., 50] Jibs. 

6. £396; £324. 

7. 2cwt., 1 qr., 14lbs., 6 j}yo3E. ' 

8. £3250; £2166. 13i. 4d.; £1083. 65. 8d. 9. £350; £450. 

10. £12. IO 5 ., £12. 105>, £25, £50. 

share sa £5000, *8 share » £3750, C’s shares £3125. 

12. £1350. 13. 5}J^ months. 14. 4§ months. 15. 12 months. 

16. £3. IOj. 17. £126, lls. 3d. 

18. A ought to hove £80, B £90, and C £84. 


^Ex. LXV. (p. 259.) ^ 

1. 187*98 ; 352*4625 ; 2255*76; 4285*944 ; 5639*4; 84872*97. 

2. 15-625; 23*456...; 8*984r75; 2*530...; *048.... 

3. -005; -0275; -043; •05625,' •2<S; 2-3005; 5 000138. 

4. 1463-65 sal. . 5. 8437-5 bus. , ’ 6. ijf- 

7. 10-72... ; 8-71... ; 10-44.... 8. 5-24...; 20-29...; 1611.... 

9. 1045678-375 persons, c * 

H)* 3 of the age of 18 year!*; 19 between 15 yrs. and 18 yrs. ; 38 between 1 , 
andl5yrs.; 133 between 10 yrs. and 15yr8.; and 190 under that age. 

11. Weight of oxygen » 1116*7744 lbs. ; weight of carbon « 969* 136 lbs. ; weight 
of hy^gbD» 154*089611)8. « ' * 

, 1712 voters on the register. M obtained 44jjf per^^cent.; S42}f4pei 

cent. 42fff per cent ; and H 41g};( per cent 

13. He losee £3.8f. 

14. Ko. of male criminals : no. of female otiminals^; 5 : 4. 
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EX. LXVI. (p.2e3.) 

1. 200C6. 12*. Ijd. '% 28515(V7^ qt*^ 3. 9*. SjV- 

4. Aveuge age of boys=4j yn. Average age of gSrlsalOj^ yrs. Average age 
of whole classsilOjf yrs. 

5. 4-447...day8. & 3-942857'l. 

7. £431.4*.9i<f.S?- 8- £372. 18*. li<f. 4?7- 


Ex. LiXVII, (p. 2C6.'|. 


1. 35641 francs, 6jeeBtimes. 
3. 1246 pia*, 63 J- rial*. 

5. 33t.*d- 
7. The direct way, 

9 . He,^aias £1]. Os. , 

\i 


2.* £\27\.\3s.9>fg^d. 

4. £!m. I3s. 4d. 

6. l'Wilree«54i^d. 

B. £19. lOi. 7.Jd. ; 25rr&ncaa 
10. Through France. 


Ex. LXVIIL (p. 27J.) 

iT (1) 17; 24; 38 j 64. <2) 81; 145; 416, (3) 814; 193;*10B. 

(4) 999 ; 989; 308. (5) 5432 ; 3789 ; 2312. (6) 15367 ; 531441; 16807. 

(7) 543200; 2039750. 

2. (1) 12-96; 5-37;’240-U (2) -.59049 ; 6-2573. (3) -207; -0374; -04^1. 

(4) 2403 ; 2-403. ^ (5) 347-6905; 490-304. ^ 

3. (1) 4; 1-2649...; -4; -1264 (2) 15-3492...; -3162...; -If 2-2360... 

•7071 (3) -02; -0284.. ; 19-4901 * ^4) 4i; 12-4007...; *6773..; 

, (5) -7745...; -2425...; 1-4719...; -BOIS^ (6) 15-4919...; 1.A 

4-8062 ; 6-4807....'., 

4. -04375; 5. 1400 ydi. 6. 74^ yde. 7. 255 yd*. 

8. 28Jyd*. 9. 45 yd*. 10. 84j'ft. ’, 11. 07122 ; 98 yd*., 1 ft, 1 in, 

,12. OOmUes. 13. 47-5...ft. 14. 105. .15. 643-2 yd*. 


Ex. LXIX. -^p. ^82.) 

1. (1) 12; 15; 31. (2) 38; 48; 67. (3) 88 ; 93; 98. 

(43l 134; 411; 203. (5) 631; 3M ; 364. (6) 258; 638; 97& (7) 3002 ; 8031. 
8. -73; 3-19; 45-7 ;*097; -<24; -029. 



^42 AN8WEBS (pp. 262-287.) 

3 . (1$ -eae...; -310 (2> |; 5. 3-546 

(3) 7f; 1-930.'.; 1-442 . (4) ‘-046...; *426. 

4. 6‘16; 1*232. 5. £«i^ edge -27*2 in. 6. 1369iq.ft. 7. 3ft, lOin. 

8. X25. IBi. ll^d. 9. jEIO.Oj. Id. 11. 2*8 ft nearly. 

12. 81; *04 

®x. LXX. (p. 263.) 

I t 

• '*• 

2. £2. 8., 3id. I,. : £4. 16.. 7.J</. i,,; £7. 4.. 1 1 4<1. iq- i 13»- f 7- 

3. («) yfi; (/») 1^- %4. £693.2#. lOd. 

6. 23 boy*. 6. 7J ft- 

. 7. 937 Udm; leogth of rcnMinisg line - -0'i:268 in. 

8. 488054166 *q. in. 9. £65; He loses £13. 

10. £781. 5i.; £913.19-04., 11. £3. 17.. 34 . ' ‘ 12. £8000000. 

•II. 

1 . 

1. 1300000S073&i; Two hundred and thirty -six billions, forty-five thouf^d 

nin/ hundred and seventy-eight milHoiis, two hundred and thirteen thousand, fwi 
hundred and seventy-eight «, 

2. 1#. IJd. SS q. 3. £4062. lOs.; £12. 7*. 4i<. q. 

4. (a) i; (/3) 3; (y) £6. 16n.5d.; (S) -225625; 17*1 in, 

5. A ought to receive 2«.6d ; ^ U,6d,; C, 6d, * 

‘ 6. £l>6. lU. 11 tf/.; £C63. 18f. 4S?d.; £229. 9s. 8j|d. ; each person ought 

*0 pay Isl ij^^ J. 7. 72 days. 9. Height = 12 ft Lengths 16 ft. 

10. He loses £100. h. *'£1306. 10s. 12. £560. 

c 

4 in. 

1. 1. 2. (a) 1*^10416; (fi) 2-285714'. ' 3. 90 additional men, 

4. £10.14i.3^d. ^ 6. If hr. 

6. (a) 3*8 ft. ; (j3) square 3^^0260271849 ; (y) square root =3253. 

T. £148. 8. c 3 tons. 4 cwt. 3 qrs. 4 lbs. 13 oz. 9. £6666. 

19. £1. 11. 32*25. 12. The second is t|»e best investment 

V 

I nr. 

1. Us. ; his gain is £3. lOf. 

. 2* (^) £2764. 88. ^428679* 

3. Tfljlays. 4, 189 in. 5 . iW-dtti^ticket » 10s., Second-claa 

tieket-at^^Bd.; Bate par mile » 2d. 6. 60 days. 7. £31^. » 
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8. 14d. 9]>. Ic. ejc-a. • 9. £540. 4<. 3|d. }if 9. « 

la £3ia • n. Tedurt. 12. 624Imlei. . 

. 

1. (a) 3937yds.; (/3) 166 hre. 40'. 2. 57951*95... 3. 16t. 3d. 

4. £8. 51. 9d.; *31571428. 5. £1. 96. 7c. 3-972 m. • 

6. 1*000049... ; *3107.... 7. 75 days. 

40!^ A’s share =£4224 ; .8*8 share'^3520 ; C*s |hare=£5280; Z)*8 sh^^e ■* £39H). 

9. £1. 17i.6d.; £7. lOi. 10. 50003000 qn. 

11. 3%^ones. 12. (a)8|-§|7S. ; (/9) From 75 to 60. 

• , TI.* 

2. h'Vhr., 3. 2igro8. ^ 4. £1046. 5. 4 per cent. 

• e! "2 per cent. 7. £2126. 6. (a) A : C :: 7 : 13j (/3) j||g 5 

(y) -21; 2J0; 21fi000.* ' , 9. 4-18 lb«.^ JO. 371200 ac. 

II. 70; OT £1388. 17*.9Jrf. * 12. 190 end 185 votes. 


*t. 64512 cub. rt. 3. 6{ pages. 4. 10s. lOgd. S. 45 boys. 

6. 62J per cent., 7. Kidderminster the cheapest, drugget the dearest. 

8- (<■) A; 1; W £1; -ISM. 9. (a) 80; (/J) £843. 15s. 

10, 121 per cent.„ 12. A and B cws each do the work in 74^ days, 

C can do the .work in 157} days. ^ 

' • vni. * ' « 

1. («) H : 5 ; s’g ! <fi) i- (y) A : " 64 : 63. 

2. 'S2. 11s. 8i/. 3. 1 1 mites per hour ; A hr. 4. £14. 8s. 9d. 

,5. A should have 15s., B 12s., and the hoy,3s. 6. £39. 7. 51224 bus, 

of wheat, 886f bus. of barley, 1212;j^ bus. of oats. £530. 13s. Ojd. q, 

8. £15.i9s.01d. gf. 9. -0008997 ; 29; 125 (IS. 10. (a) 4-002; (2) g. 

<^ 8-004; (2) 3^. (7) 2 ft. 4 ft. 8 ft. H. miles. 12^ 22Jwks. 


Yl- <>) A loses £99, B, £180, C, £450. {fi) A ought to have £51. 12f., B £81. 
^4 6f. lOgd. ‘3. 186 men. 4. £1. 9sf 5. I2'pa4t7ipjd<»k. 

6. #-39 parcels. ^ 7. (a) £3. 14s. 3Jd. ^ q. (fi) 4 j yrs. (7) 4 per cent, 

8, 42592-2588 can read and write; 81806-8102 can do neither; 14516^1 cm 
iei<onIr. leaves. 10. £‘ 

11. (a) 405 guns. * (^) £1506. 15i. 7^d. ggg. 

•1& £40911 19i. 61d. 
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ANSWEUS (pp. 294 - 298 .) 


I. Uimarkf. 2- (a) £4. 19#.3<i. 

03) 1*1476190; ‘-6025 ;^;0006025 ; 602500. ^ 

(y) 1250; *0125 ; -0000000125; 

3. (a) £1111.2t,2K W) 25yrs. 4. £10. 19i.7K 

5. Difference in tenders » £10. 6. 90 miles. 

7. A man will do the piece of work in 7} hrs., a boy in 18 hrs.^ and a m 
ard a boy in 5f hrs. ’ 

6. 360*5.. .yds. ; area enclosure « 6ac. 3ro. 30po. 22^»q.yds. 

9. Worse. 10. 50 per cent. 

II. £1000; £1750; £2250. e 12. 12' before 9 o’clock; 12 hrs. 24’. 


i, (“> 256 shots. ((3) 18*263437^ fr. 

3. Edge « 4 ft.; diagonal ^ 6*928.-. ft. ; area of foce 16 sc{. ft, 

4. 1125 guineas. 5. 6dif days. 6. £3112. 18i 4d. 

7. £420. 8. 66 planks ; cost == £20. 3r. 4d. 

9. 7'9 inches nearly. - 10. 3'. 

11, Ist 12 o’clock; 2nd lOjf' 43^/ past 11 o’clock; 3rd 27'jip/ pSj 
o’clock. 

12. Share left » ^ih » *230769 ; its value - £29*239423076, 


, XII, 

1, if) 450 men. (/SJ 135 days. 2. £263. 1C*. 8d. percentage a 2^. 
3. 10-000000000009. 4. 11 o’clock p. m, 

5. 42 cub. ft, 1512 cub. in.; will be filled. 6. Ifi^ors. 

7. £3863. 12r. 8Jd. 8. He gains £28, ..5s. 

9. 8jf days. A mows 4}^ ac., B mows 5jf ac. 

10. £1002. 19i. 3)<(. -^ 4489 . 11. 126 line,. 


12. 15<.6rf. 



ANSWERS 

TO THE 

VllSCaLLANEOJJS PAPERS. 

(pp. 299-303.) 

I. 

A has iH. Jyas 1 A. “<* e«l IjV- ^1549. 3». 4d. A 408 J»lfc 

4. 8 <^5jrf. - soy 5. 89 yds. 6. •«25, 7. i3. 19i. 3j<i. 

8. 17TO^474. 15j. 6J<J. 9. £17. IBj. l}ij. 10. 3 : 1^ 

11. £5. ie». 12. £6500; 97 j. 

A II, • 

i*- I.* 7564; 23;919. 3. £1104. 46. 3c. Urn. 4. £1760. 

5, £7.««. lli^fJ. * *6. 5i. llKJ?. • 7. 5 tons, 13cwt., 4;0Z. 

8. lO^onies. 9. 21 days. 10a £3. 6i. 8d. ; £3. 15s. ; 8i. 4d. per cent. 
it, 5ft.7Jin. 1*. £10666. 13i. 13. £1203.15*. 

f* III. 

1. (l)26i. (2)1 t3t, 2. £5.0..3Jid. 

3. Share of each son a £4000, share of eldest daughter == £3000, share of 

younger daughters = £2700. • # 

4. £4'08 per cent. * 6. (1) 1 yd. ; ^) 99 yds. 6. 6 days. 

. 7. £2. lOr. 8. ^he second. 9. 65 p«' cent 10. 76tq. yds., 

2s<;. ft., 96 s<). in. 11. 24docen; 9s.7d.; 19t.2d.; £1. 18i.lii. 

12.i^7KP . . • • 

IV. 

1. -031; 108 in. *, 2. •027U *3. £720. (2) £478. 96. 1 o, 

4 m. nearly. 4. £647. lOi. 5. 21:20. 6. £196. 13i. ^d. 

7. 160. 8, £5212if; £6.2».4;^fi. ^ 9. £2. St lOd. by and 

£ils.8d.byB. 10. 850pba.; £8. 17s.2i*. 11. 10>. 6d. Ah^to 

Ir^e i^23. 7f 6d. ; B, £170. 12». 6d. ; C, £275. 12». 6£* 12. 3f days. • 

V. , ^ . 

^00 wks. 2. 4j| ; 4i. 4<{. 3. Each man has 15 lb. ; each wman 

has 7t lbs. k. 46980 pieces. 5. £2.6s.l0d. 6. £41. fit 

8. 25rtifiMA-yds. 9. -083; 751. 10. J^OOO. 

ll>1^20days; 16' ps and 14' befora 2 o'clock. 

.13. ^^i^perdoien.^ 
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VI. 

1. (1) 7900000. \2) 0^ (3)7. 2. 1 m. S'fur. 20 po. 1 yd. 2 

fur. 3. A’Ml. Sri" 4. i:225i £450; £675. . 5. £3. 2i. 

Interot exceeds DiscouDt by lOd. 6. 2ft. ll|in. 7. £106. I3(. ^ 

, 8. lOft. g. 25. 10. 8-7Sft.; 105iD. 1 1.£ 1300. Ho loses i 

12. '£7 per c wt. 

y Vll. 

• 

I. l*he 1st article is tHli cheapest by ; 2<. 3d, it, ’ (2) ? 

/^) *0026684^238089... 4. JC^^OOO. 5. .(4 does it m 16^S days ; i7 

251*^ days; and C in 43{^] days. 6,^ 87 Italian lire. 7. £640; £533. 6sff 
£400; £‘2(j6.l3s.4d. 8. 36 per cent. 9. £82. 9*. Id. 10. 9( 

II. £l,0s.9}d.iiq. 12. £9.0«. lOd. 

VIII. 

I. Terminatin^r Decimal. 2. *96719... 3. *666... yds^ 41 *52 in. 

4. £1389. 34 . *, £1680. ^ 5. 5 cub. ft, 579 cub. in. 6. 2J per cenf. 

7. £18630. 8. £l,8s.6?d. 9. 107^ lire. 

10. Price per ton = £1. Is. 6d. ; weight of a sack of coals = 1 cwt. IJ qr. 

II. lOlirs. 12. £lOyf^y per cent is gained . 

IX. 


I. 900991; -100999 ; 58045 lbs 2. (1) (2) ij ; 7 ft. 8f in. 

3. (l}Ai-Jir; ^>'419. (2) -80. (3) -50505 ; 25000 ; 45^ 4. 9 inen. 

5. 24o guineas, 189 guineas, 54 guineas. 6. £264. 125. 7. 5;^ da^ 

8. 40yrs. 9. £298. 'gfT. 2c. 9*4m. 10. £29. 95 . 9jd. 

II. 7^ mo. 12. 7 ft. in. nearly. 13. £1898. 85. 


I. 41*53... feet 2. J? has to pay A £1. lOt Id. 3. 54m. ; 3m. 
L 4J per cent. 5. 5d. 6.£2{. 7. 2:7, 8 . 10 points i 

A £416. 14j. lljftfita. "^0. 40:41. 11. £6666. 13». 4d. ; JE8^ 

12. £242914}^?. 

. XL 

‘l' *0434027 tec. 2. ^ch junior partner receives £150; second, v - 
■mior.jCgOO. 3. £488.5s.6}d. 4. £18^^!^ per cent. 5. '/ 

£1S49( 7s. ifd. 6L 6 per cent 7. 3s. lO^A . 8. £42. 12s. 

£9.13s 1\^ la 2005 in. 11. £32^, £ll2.10i.^e 
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XII. 

*008. X t09I743^nearly. a -OOOOSS.... 4 . 604honei. 
£14. Sfl. 7 c. 6ni. nearly. 4l He Wnild increase hit iocume. 

.. ThefiAt. • a 5,^'; 54^'; 2lA';38^f'p«st7o’clock. 

. 9. ^ does the work in 6 hours ; B, in 12 hours ; and C in 9 liours. 

.10. £15. 10».3<i. 11. £438. 

•^TIT. 

V*' yrs. 3. He loses £14. lOi. 4. 14 minutra. 

). £394. Os. 3(1. 6. 114 gulden. ,7. SSIdaya- a S^Ugrt.** 

3ft. lOin. 10.' 7J per cent. 41. £24. 7t.4(l. 12. Uyds. 


XIV. 

''l. 34-002 ; 83100; 1000831. 2. 8t. 3. £23.2t.9^gd. 

4. £10^6s.8<l. 5. lOguIdhn. * 6. £92.66. 

I ^ £l#2i^'324;£4ai;£486;£648. 8. 18 days. 9. 55* 2.12. 4 ft 4 In. 

^ 0* II is income must be <£150. 15i. Ih 122 florii 

^ £9782()7fyj ; he gains in income £459j§. 


. 48 days. 2. £13. 6s. 8d.; £4liJJ. * 3. f>41b., 12oz. 

He will gain. 5i 672oi^of gold, and 64 ozf of alloy. 6. 176785 toni, 14 ewt, 
I. 7. £l^i^t 8f 31 cub. chains, 2558^ cub. links. 9. i3()6. 13f. 7jfd. 
£18i&. 12s. 6<i. \l. 4jri. 12. £27^1. 13s. 4d. ; 5 per jint. 


1 


XVI. 


B. 3s. 9iV- . 2. £37, 7 fl. 8 c. li nk. ; A 7- 3. 3 dw«g. 

4. 73i^in. 5. 21U40. 6. 6^ hrs. 7. 341k8.,4oz.,l7dwt8.,19-5gn. 

8. Shrs. 10^20i'8". 9. -0000042921... in. 10. £2031.5#. 

,1 He gains £5. Us. l^d. per cent. • 12^ 77 shares ; £46r4s. 


XVII. 

ist 1 o’clock. 2. £50. 6i. 3d. 3. 49^' pastlS o*^ock. 

5. 1*4375 miles. 7. 6l’02337f953cub. in. 8. Sdaytr 
‘ .£125. 18#. 6d. 10. 131408... per cent. ; 8000000. 

™ 1 Int. in 1st case : Int. in 2ad case :: 6800 : 7221. 12. 48 booft. 
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